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1. INTRODUCTION 


1.1 General 


Haley & Aldrich, Inc. (Haley & Aldrich) has prepared this Geotechnical Data Report (GDR) in support 
of STV Inc.’s (STV) conceptual design of the proposed Massachusetts Bay Transportation Authority 
(MBTA) Red Line/Blue Line Connector Project, in Boston, Massachusetts. The proposed project would 
provide a connection between the only two lines that do not intersect on the MBTA’s rapid transit 
system and involves construction of a tunnel along Cambridge Street from MGH/Charles Station to 
Bowdoin Station. Figure 1 shows the project location. 


This GDR is part of a Draft Environmental Impact Report and Alternatives Analysis. It summarizes 
geotechnical soil and foundation data from previous geotechnical engineering studies for the MBTA and 
private developments along the tunnel alignment. No new subsurface explorations were conducted as 
part of this study. The report is intended to supplement and update previous reports that have been 
prepared for earlier versions of the Red Line/Blue Line Connector Project and to provide sufficient 
information for the current tunnel alternatives being developed to the 10 percent design level. This 
GDR is not intended to be a stand-alone document. 


Most of the relevant geotechnical data are contained in two reports previously prepared for the MBTA 
that are available as part of the data collected for this project. The two reports are the 1987 GZA 
Geotechnical Data Report and the 2001 GEI Geotechnical/Environmental Report. These two reports 
should also be reviewed by the reader. This Haley & Aldrich GDR also summarizes data from various 
private developments along Cambridge Street not previously included in the reports prepared for the 
MBTA. 


Geotechnical engineering recommendations (developed to the 10 percent design level) are presented in 
our separate Geotechnical Interpretive Report. A Preliminary Groundwater Management Plan has also 
been prepared by Haley & Aldrich. 


1.2 Proposed Tunnel Alternatives 


Through an alternatives analysis process (documented elsewhere), the design alternatives have been 
reduced to two Build Alternatives and a No-Build Alternative. Both of the Build Alternatives involve a 
predominantly mined tunnel in combination with a relatively short section of tunnel constructed using 
the cut-and-cover construction technique. The bottom of the mined tunnel will be at approximately 
El. 63 (MBTA datum) in the Charles Circle Area and at El. 85 at the mined tunnel terminus near the 
existing Bowdoin Station. The depth of the tunnel invert is approximately 50 to 60 ft below existing 
grade. The geotechnical aspects of the two Build Alternatives are discussed in detail in the Preliminary 
Geotechnical Engineering Report. 


1.3 Previous Geotechnical Studies 
In 1986, Haley & Aldrich was part of the STV/Seelye Stevenson Value & Knecht team that completed 


the precursor study for the Red Line/Blue Line Connector, known as the “Bowdoin Station & Charles 
Station Connector Project Feasibility Study. * 


“All studies referred to in this report are referenced in the bibliography section of the report. 


In 1987, additional engineering and planning studies were performed for the project by the Howard 
Needles Tammen & Bergendoff/Thomas K. Dyer, Inc., design team, who prepared a multivolume 
report titled “Preliminary Design and Environmental Studies Status Report.” Volume V of the report is 
a Geotechnical Data Report prepared by Goldberg-Zoino & Associates, Inc. (GZA). The results of 
25 geotechnical borings conducted for the project are presented in the GZA Geotechnical Data Report. 
The report also presents a subsurface profile along the proposed 1987 cut-and-cover tunnel alignment 
based on historic boring data and the explorations performed as part of that study. 


In 2001, GEI performed geotechnical subsurface explorations and developed soil profiles in the Charles 
Circle area in support of design efforts for the new Charles/MGH Red Line Station. 


Subsurface explorations have been conducted in the general vicinity of the tunnel alignment for MGH 
(Massachusetts General Hospital) construction projects and for various private developments. Some of 
these data have been located and are included in this report. 


1.4 Elevation Datum 
All elevations in this report are referenced to MBTA Datum (105.62 MBTA = 0.0 NGVD) unless 


specifically noted otherwise. All stationing referred to in this report is with respect to the modified 
Cambridge Street stationing as shown on the Exploration Location Plan, Figures 2 through 5. 
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SUBSURFACE EXPLORATIONS 


Test boring explorations from a variety of sources are included on the Subsurface Exploration Location 
Plan (Figures 2 through 5): 


The borings shown on GZA’s 1987 Exploration Location Plan, including the 25 GZA 
explorations and the historic borings, are also shown on Figures 2 through 5. To allow for 
differentiation with other sources of information, the data collected by GZA are color coded 
black. 


GEI performed six borings and two test pits in the Charles Circle area. The locations of the 
GEI test boring explorations along with additional historic boring data presented by GEI (and 
not already presented by GZA) are coded green. 


The locations of explorations presented in a McPhail Associates, Inc. (McPhail) geotechnical 
report for the MGH Yawkey Parking Garage are coded blue. 


Haley & Aldrich explorations from various sites along the alignment are coded purple. Historic 
explorations from the 1986 report are also presented in purple where they are not redundant 
with explorations presented by others. 


The GZA and GEI reports referenced above, which include exploration logs, are available as part of 
the data collected for this project. Appendix A contains the boring logs for the exploration locations 
shown in blue or purple, referenced above. 


3. SUBSURFACE CONDITIONS 


3.1 Colonial Shoreline and Geologic Setting 


The project alignment along Cambridge Street is located at the foot of, and along the north edge of, 
Beacon Hill. The general site topography is shown on the Exploration Location Plan (Figures 2 
through 5). Note that the ground surface elevation at the west end of the alignment in the Charles Circle 
area is at about El. 107 while the ground surface in the area of the existing Bowdoin Station is at about 
El. 143. 


In geologic terms, Beacon Hill is primarily a glacial moraine. According to “Roadside Geology of 
Massachusetts” by James W. Skehan, Beacon Hill “is a complexly faulted mass of well-bedded sand, 
interbedded sand and clay, gravel, and till. A series of north-dipping slabs of glacial materials have 
been thrust over one another like an imbricated package of dominoes.” The soil slab thrusting is 
thought to be caused by the glacial movement of frozen soil. 


Glacial outwash is also found along the flanks of the moraine. Marine and estuarine deposits mostly 
consisting of silty clays and organic silts, blanket the low-lying areas around Beacon Hill and the 
original Shawmut Peninsula upon which early Boston was settled. 


The original colonial shoreline crosses Cambridge Street at approximately North Anderson Street, as 
shown on Figures 2 and 3. The land area west of North Anderson along Cambridge Street is filled land 
that was once below the tide level. 


3.2 Subsurface Profiles 


Figures 6 through 9 present generalized soil profiles along the length of the tunnel on both the north 
and south sides of Cambridge Street, from the west end of the proposed trail tracks to the Government 
Center MBTA Station. Figures 10 through 12 show Sections A, B and C cut perpendicular to the 
proposed tunnel alignment along Cambridge Street. The soil profiles and sections are based on data 
from a wide variety of sources and time periods. Geologic strata are, in some cases, described 
differently by different investigators. Haley & Aldrich has done its best to interpret the geologic strata 
based on the logs and without the benefit of seeing the soil samples. Given the source and age of some 
of the data and the apparently complex geologic setting, significant variations in actual conditions to 
those presented here should be expected. 


Not all of the borings shown on the Exploration Location Plan were used to develop the subsurface 
profiles presented. Borings not shown on the profiles were not used because they were too far away 
from the project or redundant with a nearby boring. Note that most of the older boring logs do not 
report Standard Penetration Test N-values and that not all strata were encountered in every boring. 


The cut lines for the North Profiles (on the north side of Cambridge Street) and the South Profile (on 
the south side) are as shown on Figures 2 through 5. Cambridge Street Stationing is used along the 
length of both profiles. To the east of Sta. 10+00, the stationing is the same for both the north and 
south profile. To the west of Sta. 10+00, however, the profile stationing differs for the north and south 
tail track due to the diverging alignments. 


The 2001 GEI report discusses subsurface conditions in the area of the Charles/MGH Red Line Station, 
provides cross sections, and contour plans of the tops of the marine clay and glacial till. Haley & 
Aldrich has not found any significant additional boring data that is not reported in GEI’s 2001 report in 
this area. The profiles developed for this report differ in the Charles/MGH Red Line Station area from 
those prepared by GEI only in where the profile lines are cut, but the subsurface conditions displayed 
do differ significantly because of the profile alignment. 


The general characteristics of each stratum are described below. 


3.2.1 


3.2.2 


3.2.3 


3.2.4 


Fill 


A surfical layer of miscellaneous fill blankets the entire tunnel alignment, ranging in thickness 
from a few feet to about 23 ft. West of Sta. 13+00 , the fill ranges from 10 to 23 ft thick while 
east of Sta. 13+00, the fill ranges in thickness between a few feet and 10 ft. 


The miscellaneous fill is characteristically variable in density from loose to medium dense and 
is heterogeneous and intermixed but predominantly granular. In addition to sand, gravel, silt, 
and clay soil particles, the fill contains miscellaneous materials such as brick, ash, wood, 
cinders, coal, paving stones, and concrete rubble. Numerous obstructions were encountered in 
the fill. 


Organic Silt 


The organic silt stratum is of tidal marsh origin and generally consists of loose to very loose 
organic silt, silty fine sand and fibrous peat. It may also contain shells, little to trace clay, 
and/or coarse sand and gravel. 


The Standard Penetration N-values in the organic silt are nearly all less than 10 indicating a 
very soft to medium stiff cohesive soil or a loose granular soil. 


Marine Clay 


Commonly referred to as the Boston Blue Clay, the marine clay encountered at the site is 
predominantly very soft to very stiff silty clay with interbedded sand and gravel. This deposit 
typically exhibits an upper desiccated yellow silty clay layer containing a higher proportion of 
sand and gravel lenses grading into a blue silty clay below. The upper desiccated crust is not 
present in all locations, however. 


The Boston Blue Clay in the Charles Circle area was recently characterized by GEI through 
geotechnical laboratory testing as having an undrained shear strength ranging from 770 to 990 
psf in UUC tests. Using the SHANSEP method, GEI estimated that the undrained shear 
strength of the clay ranged from 1.2 to 1.4 ksf. GEI used an undrained shear strength of 1.1 ksf 
for their design of minipiles for the Charles/MGH Red Line Station. 


Marine Sand 
This stratum is labeled silty sand and gravel on both GZA’s and GEI’s subsurface profiles. It is 


shown as marine sand on the profiles prepared for this report to reflect our best judgment of its 
geologic origin. 


3.2.5 


3.2.6 


The deposit is discontinuous and found in two general areas. From approximately Sta. 17+00 
to approximately Sta. 10+00, there is a deposit of fine to medium sand with varying amounts 
of silt and gravel between the top of the glacial till stratum and marine clay stratum. This 
stratum appears to be predominantly on the north side of Cambridge Street in this area. West of 
Sta. N8+00 in the north tail track area, there is a stratum of very dense silty sand and gravel 
between the marine clay stratum and the organic silt stratum. 


Although located on opposite sides of the marine clay stratum, these two marine sand deposits 
appear to have been laid down at about the same elevation, between approximately El. 55 and 
El. 80 and are both assumed to be of marine origin. 


The marine sand at the site can be described as being predominantly medium dense to dense, 
fine or fine to coarse sands and gravel with between 0 and 35 percent silt. Interbedded fine sand 
and clay were encountered in one boring. 


The proposed tunnel will have an invert at about El. 63 in this area and will likely intersect the 
marine sand stratum in some locations. Grouting of this stratum will likely be necessary ahead 
of tunnel advancement due to its relatively high permeability. 


Glacial Till 


According to the 1987 GZA Data Report, “The glacial till stratum consists of medium dense to 
very dense silt and clay to silt with varying amounts of fine to coarse sand and gravel. The 
borings indicate that the till is more granular in the eastern part of the alignment than in the 
western.” The more recent GEI borings generally confirm this description; however, cobbles 
and boulders were also encountered in the GEI borings. 


The elevation of the top of the glacial till varies widely both in the east/west and north/south 
directions as shown on the profiles. 


Possible Glacial Moraine Deposits 


Two strata shown on the soil profile developed for the 1987 GZA Data Report have been 
reclassified in this report as belonging to “Possible Glacial Moraine Deposits.” 


Based on Boring BC-19, GZA describes a “Clayey Sand and Gravel” stratum. The stratum, 
located below the marine clay and above the glacial till, is described as having “Varying 
amounts of gravel, fine to coarse sand, silt and silty clay ... Blow counts indicate that the 
stratum is very dense ...” GZA states that this soil could be glacial till but that it is more 
granular and therefore more permeable than other glacial till encountered in the project area. 
Haley & Aldrich agrees that this soil could be part of the glacial till stratum. However, it was 
judged that this stratum may have been transported and altered since deposition. Therefore, we 
have included it on the profiles within the more loosely defined “Possible Glacial Moraine 
Deposits” Stratum. 


The second stratum that is being classified in this GDR as “Possible Glacial Moraine Deposits” 
was described in the 1987 GZA Data Report as “Interlayered Sand and Silty Clay consisting of 
medium dense to very dense fine to medium sand with 1/8-in. lenses to approximately 


3.2.7 


3.3 


5-foot thick layers of silty clay, fine to coarse sand and gravel encountered in areas.” This soil 
zone has been reclassified as “Possible Glacial Moraine Deposits” in the GDR to reflect the 
most likely mechanism of formation. It is judged that that this stratum consists of glacially up- 
thrust soil layers that are typical geologic features of Beacon Hill. 


The deposits described as “Possibly Glacial Moraine” on the Haley & Aldrich profile are 
medium dense to very dense or medium stiff to very stiff and should be considered potentially 
high permeability zones, although thick layers of silty clay exist within the stratum in some 
locations. Overall, we interpret that the glacial moraine deposits will be highly variable in 
gradation, ranging from clay to sand with cobbles and boulders. The contacts / strata breaks 
within this unit are expected to be chaotic, exhibiting evidence of deformation, including 
folding and faulting. 


Bedrock 
GEI (2001) describes the bedrock as follows: 


“The argillite encountered in the borings is fine grained and very thinly bedded and is 
moderately to severely weathered (kaolinized). The bedding is generally moderately to steeply 
dipping, with dip angles ranging from about 35 to 60 degrees. Tuffaceous sandstone was 
encountered in one of the GEI borings (G-4). The sandstone is hard, slightly weathered, and 
fine-grained.” 


More detailed descriptions of the rock cores performed to date in the area are provided in the 
GEI (2001) and GZA (1987) reports. 


Haley & Aldrich compared the bedrock elevations suggested by the borings with USGS map 
prepared by Kaye (1970) and there appears to be general agreement in most areas. The tunnel is 
expected to be above the top of bedrock. However, there are a few areas were the top of 
bedrock elevation approaches the bottom of the proposed tunnels. Therefore, further 
investigation for the top of bedrock elevation will be required for final design. 


Groundwater 


Haley & Aldrich reviewed hydrogeologic data from various sources, including files of projects 
completed in the vicinity of the Site, and Boston Groundwater Trust (BGWT) data. The following 
observations are based on the available information: 


Water table elevations in observation wells near Joy Street (BC-17 and BC-19), which were 
measured multiple times from March to October 1987, ranged from approximately El. 114 to 
El. 117. 


During this same time period, groundwater elevations in shallow, water-table wells near 
Charles Circle (BC-1 and BC-2) ranged from El. 105.5 to El. 111. 


Shallow groundwater elevations have been measured at El. 103.5 in the vicinity of the Boston 
Marginal Conduit and the West Side Interceptor, which are oriented roughly north-south across 
the eastern limits of the project area. Seepage of groundwater into these structures and their 


associated underdrains is the likely cause of the localized lower groundwater elevations in this 
area. 


Higher water table elevations are expected in the areas of higher ground surface elevation north 
and south of Cambridge Street. 


Water table elevations in the area of the proposed cut-and-cover section of the tunnel are 
expected to range from El. 118 to El. 122; however, this range is based on very few data points 
in the area. Ground surface elevation in this area appears to be between about El. 145 and 
El. 140, so the ground water table is about 20 to 25 ft below the ground surface. 


Groundwater elevations measured in deeper strata ranged from El. 107.6 to El. 108.8 at 
piezometer BC-3, to El. 110.3 to El. 122.0 at piezometer BC-22. 


Based on these data, both the shallow water table elevations and piezometeric heads below the silty clay 
stratum in deeper strata generally decline from east to west along Cambridge Street. Most of the 
available groundwater level data predates construction of Boston’s Central Artery Tunnel project which 
may have impacted groundwater levels in the area. Groundwater levels will vary seasonally and in 
response to pumping stresses from construction dewatering and pumping wells, and infiltration to (or 
exfiltration from) utilities that are below the water table. 


3.3.1 


3.3.2 


Potential Effects of Dewatering 


Construction dewatering within the limits of the proposed work may affect both shallow and 
deep groundwater flow regimes. The area with the highest pumping rate required for 
dewatering will likely be the eastern section of the proposed tunnel extension, because the 
excavation will most likely be supported with a soldier pile and lagging system using cut-and- 
cover techniques and the excavation will extend about 20 to 35 ft below the groundwater table. 
This area is still being evaluated to see if there are negative effects to temporarily lowering the 
ground water level. If necessary, a relatively impermeable support-of-excavation system can be 
used to limit the amount of groundwater drawdown. 


Based on experience with temporary dewatering systems and permanent underdrains in the 
Boston area, pumping stresses in the deep strata (i.e., glacial till, bedrock) may affect 
groundwater levels over a broad area. 


Due to the presence of shallow wood-pile foundations and compressible soils, potential 
drawdown effects, including drawdown-induced settlement, should be evaluated and considered 
in the final design. 


Groundwater Conservation Overlay District 


The limits of the project appear to extend into the BGWT Groundwater Conservation Overlay 
District (GCOD). The project is therefore subject to GCOD regulations, which require 
submittal of a building permit application to the Inspectional Services Department (ISD), who, 
in turn, requires a conditional use permit from the Boston Zoning Board of Appeals (ZBA). To 
comply with the GCOD, the project must provide certification by a Massachusetts Licensed 
Professional Engineer (P.E.) that the project will not lower groundwater levels at properties 
within the GCOD. The ZBA may require recharge mitigation, which entails design and 


construction of a system to infiltrate water to the subsurface. The process for compliance with 
the GCOD, which includes appearance before the ZBA, requires approximately 6 months. 


3.4 Potential Obstructions 
There are numerous natural and man-made sources of potential obstructions along the tunnel alignment. 


Glacial deposits, particularly glacial till, often have cobbles and boulders that could interfere with 
construction of access shafts and tunneling operations. There also could be high bedrock in some areas, 
although the explorations to date have shown that the proposed tunnel alignment is above the top of 
bedrock elevation. 


The area east of North Anderson Street along Cambridge Street was, in colonial times, part of the 
Charles River/Boston Harbor estuary. Wharves were progressively constructed out from the shore into 
deeper water. In 1795, the wharf line was at approximately Sta. 14+00 along Cambridge Street and by 
1850 the wharf line was at approximately the west end of the north tail track. It is likely that remnant 
wharf pilings are still buried in the filled portions of Cambridge Street. There could also be other 
obstructions buried in this area as part of the progressive process of filling in shallow water areas as the 
wharves were extended into deeper water. 


GEI encountered numerous shallow obstructions when attempting vacuum excavation to clear utilities 
for its borings. These obstructions consisted of “asphalt and cobblestone roadways, concrete slabs, 
walls, and footings, and various types of construction debris.” Below a depth of 6 ft, GEI encountered 
timber piles in their explorations. GZA had to abandon some of its explorations because of utility 
conflicts and other obstructions. 


The orientation of Cambridge Street and the Charles Circle area were different historically than they 
are currently and there may be extensive remnant foundation structures along the proposed tunnel 
alignments. In GZA’s 1987 Geotechnical Data Report, Figure 3 shows the historic building locations. 
This plan, based on the work of Archeological Consultant Beth Powers, shows the approximate location 
of buildings in 1895 and in 1928 with respect to the orientation of Cambridge Street in 1987. 


In 1895, buildings on the north side of Cambridge Street extended out to the center of the current road 
from about North Grove Street to New Chardon Street. On the south side of Cambridge Street, 
buildings also extended out into the current street between Hancock and Bowdoin Street and between 
Grove Street and Charles Circle. The foundation type of these buildings is not known. 


There are several buildings along the alignment that have apparently been demolished since 1987. 
Three to four narrow buildings at the corner of Cambridge Street Avenue and Cambridge Street have 
been removed. The MBTA Charles Station that existed in 1987 has also been demolished and has been 
replaced by the current station. 


Haley & Aldrich has not identified any structures along the tunnel alignment that have used temporary 
or permanent tiebacks installed under Cambridge Street. Suffolk University along Cambridge Street 
(Sta. 25+00) used concrete diaphragm walls to construct a deep basement that extended below the 
sidewalk along Cambridge Street. Tiebacks are sometimes used with this type of construction, although 
the excavation could have been entirely internally braced. The existing tail tunnel in Cambridge Street 
is a short distance away from the foundation of the Suffolk University building and if tiebacks were 
used, they would have had to been designed in such a way as to avoid the tunnel. 


4. GEOTECHNICAL LABORATORY TESTING DATA 


Many of the geotechnical engineering reports used as sources of data for this report include some 
amount of geotechnical laboratory testing. The majority of the data can be found in two reports: the 
1987 GZA Geotechnical Data Report and the 2001 GEI Geotechnical/Environmental Report, which are 
available as part of the information compiled as part of this project. 
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ft SITE CONDITIONS 


Existing foundation information along the proposed alignment is shown on the Subsurface Exploration 
Location Plan, Figures 2 through 5. The footprints of buildings along the alignment are shaded one of 
three colors based on the depth within the soil profile where each building derives its support. The 
foundation depth categories are green for shallow, blue for intermediate, and gray for deep. Foundation 
type is also noted on the building footprint. Buildings that no longer exist but show up on the base plan 
are also noted. 


Building foundation information comes from a variety of sources. In 1987, GZA researched building 
department records for foundation information and summarized their finding in their data report on a 
plan titled “Existing Building Foundation Types.” Haley & Aldrich has incorporated GZA’s 
information and attempted to update and expand it on Figures 2 through 5. 


Color coding was used on Figures 2 through 5 to distinguish whether or not the presented foundation 
information is from GZA or if it is new information. If foundation information was shown for a 
building in GZA’s report and Haley & Aldrich has found no further information to warrant 
modification, the perimeter of the building’s footprint is shown with a dark green line. 


Buildings for which new foundation information has been identified have a red line drawn around their 
perimeters except were noted on the drawing. 


5.1 Existing Structures and Foundations along the Tunnel Alignment 
5.1.1. Charles Circle Area 


The foundations for the existing Longfellow Bridge and elevated MBTA platform are discussed 
in the 2001 GEI report. In general, these structures are on a combination of deep foundation 
elements (timber piles, and combination timber and concrete piles) and spread footings. 


Red Line Piers 6 and 7 may have shallow or intermediate foundations and will likely need to be 
underpinned prior to the proposed construction. GEI performed a test pit at the location of 
Pier 6 and found an oversized pile cap/footing. They were unable to excavate deeper than 
El. 103. This is the pier that the installation records indicate was not (at least initially) pile 
supported and that settled 6 in. The pier was apparently underpinned; however, it is not clear if 
it is pile supported or just has a deep footing. GEI assumed that it is pile supported but the top 
of the clay is within 5 to 10 ft of El. 103 and it may be a deep footing bearing on the top of the 
clay. The pile cap/footing extends approximately 5.5 ft out from the base of Pier 6 (refer to the 
GEI report for more information). 


The Storrow Drive on and off ramps are likely on deep foundations but no documents have yet 
been located to confirm foundation type. 


Figure 13 presents information compiled by the BGWT on the foundations of a group of 
residential buildings to the south of Charles Circle between Storrow Drive and Charles Street. 
Most of these buildings are on timber piles and top-of-pile/bottom-of-pile-cap information has 
been compiled, as well as information on which of these building has been underpinned to 
lower the top of pile elevation. Typically, the timber piles in this area derive their support 
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within the clay stratum. Buildings not on timber piles in this area are likely on concrete caissons 
bearing at the top of the clay but building department records simply say “concrete piles.” 


A foundation plan for the New Charles/MGH Station is provided in Appendix B. This recently 
constructed station is supported on 50-ton minipiles deriving their support in the glacial till/and 
or bedrock. 


Liberty Hotel (formerly known as Charles Street Jail) and MGH Yawkey Center for 
Outpatient Care and Garage 


The Charles Street Jail to the north of Charles Circle is on untreated timber piles supported in 
the upper part of the portion of the marine clay based on the McPhail 2001 Geotechnical Report 
for the MGH Ambulatory Building and Garage, which is adjacent to the jail. 


According to the McPhail report, the MGH Ambulatory Building and Garage required a 70- to 
75-ft deep excavation to construct. Concrete diaphragm “slurry” wall construction was used. 
For groundwater cutoff, McPhail recommended that the perimeter slurry wall extend at least 
15 ft below the final excavation level and a minimum of 10 ft below the top of the glacial till 
deposit, whichever is deeper. Haley & Aldrich designed the concrete diaphragm wall for this 
project. 


Top-down construction methods were used to expedite construction and eliminate the need for 
external bracing (tiebacks). Caissons or load bearing elements (LBE) installed prior to general 
excavation to support the interior columns extended into the glacial till (lightly loaded columns) 
or 20 ft minimum into the moderately weathered bedrock (heavily loaded columns). Use of 
concrete diaphragm walls also allowed for the maintenance of the existing groundwater table 
and limited horizontal deflections of the excavation walls and settlement of nearby buildings 
bearing in the upper clay. 


It was assumed in the design that sumping within the excavation would suffice to control 
groundwater. Piezometric levels below the excavation bottom were to be monitored for excess 
hydrostatic pressure within the permeable portion of the glacial till deposit to insure that the 
pressure is adequately reduced by the contractor’s dewatering system. Haley & Aldrich has not 
heard of any dewatering issues during construction. 


The lowest level slab was designed as an underdrained slab-on-grade in conjunction with the 
perimeter foundation wall acting as a groundwater cutoff. Flow into the underdrain system was 
estimated to be about 15 gallons per minute (gpm). The drain was designed for 50 gpm, based 
on the McPhail 2001 report. 


Sta. 10+ 00 to Sta. 13+00 


On the south side of Cambridge Street, the 326 Cambridge Street Building is relatively new and 
appears to be supported on 70-ton minipiles of unknown length and diameter based on the 
foundation plan prepared by Cowen Associates, dated 7 July 2000. The borings indicate that the 
marine clay is about 20 ft thick in this area and the minipiles for this building likely derive their 
support in the glacial till that underlies the clay. 
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5.1.5 


The foundations for the bents supporting the elevated MBTA Red Line tracks between Pier 7 
and the Beacon Hill Portal are unknown and may need to be underpinned and/or monitored 
very closely during construction. 


On the north side of Cambridge Street between Sta. 10+00 and Sta. 13+00 are three buildings 
that are on caissons deriving their support in the top of the clay. Several buildings in this area 
have apparently been demolished recently because they show up on the base plan but no longer 
exist. There are two buildings adjacent to Cambridge Street in this area for which the 
foundations are not known. Given the apparent presence of organic silt in the area, these 
building are likely on caissons or timber piles deriving their support in the upper clay or have 
basements extending down to the top of the clay. 


Charles River Plaza 


The Charles River Plaza is a building complex with a two-level below-grade parking structure 
extending beneath the building complex. The original parking structure and building are 
supported by an 18-in. mat slab bearing in the top of the marine clay. There is an underdrain 
system below the mat slab. 


There have been several additions/renovations to the original parking structure and building 
including construction of a multi-level aboveground building along Cambridge Street over the 
existing underground parking garage structure and along the north side of the parking garage. 
The aboveground structure along Cambridge Street apparently extends beyond the underground 
parking structure and its south wall is supported by drilled shafts bearing within the glacial till. 
The remainder of the structure is supported on spread footings excavated below the original mat 
foundation of the parking structure. 


Immediately to the west of the new multi-story building along Cambridge Street within the 
Charles River Plaza is the Holiday Inn, which may have been built as part of the same 
development but Haley & Aldrich has not been able to find any records of its construction or 
design. This structure may or may not have underground parking. 


A one-story structure, an Au-Bon-Pain bakery, was recently constructed between the 
Cambridge Street sidewalk and the Holiday Inn. This structure is at least partially supported on 
spread footings bearing in the fill. On the other end of the Charles River Plaza development 
near Sta. 23+50 is another one-story structure for an ATM, which is supported at least 
partially on spread footings bearing in the fill. 


Suffolk University Building 


The Suffolk University Building on the south side of Cambridge Street at about Sta. 25+00 
appears to have been constructed using concrete diaphragm “slurry” walls. The lowest level 
slab-on-grade for this structure is at El. 104.5 and appears to be bearing within the “possible 
glacial moraine deposits” stratum. The underground footprint for this structure extends out just 
beyond the Cambridge Street sidewalk. It is not known if internal bracing or tiebacks were used 
in the construction of this foundation, but at this time we judge internal bracing was probably 
used. 
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5.1.6 Other Structures along the Tunnel Alignment 


All that is currently known about other existing adjacent foundations along Cambridge Street is 
as shown on Figures 2 through 5 and Figure 13. 
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BORING PERFORMED BY C.L. GUILD DRILLING & 
BORING CO., INC. IN NOVEMBER AND DECEMBER 1970 
FOR MASSACHUSETTS GENERAL HOSPITAL AND 
OBSERVED AND LOGGED BY GZA PERSONNEL 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED BY VARIOUS PARTIES AND 


PUBLISHED BY THE BOSTON SOCIETY OF CIVIL 
ENGINEERS 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED FOR THE MASSACHUSETTS 
DEPARTMENT OF PUBLIC UTILITIES 


E-1 


®) 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED FOR THE EDISON ELECTRIC 
ILLUMINATING COMPANY IN 1924 


DESIGNATION AND APPROXIMATE LOCATION OF 


BORING PERFORMED FOR THE BOSTON TRANSIT 
COMMISSION 


718 Xx] 


(ow) INDICATES OBSERVATION WELL INSTALLED IN 


COMPLETED BOREHOLE 


EXPLORATIONS PRESENTED IN GEI GEOTECHNICAL/ 


ENVIRONMENTAL REPORT, CHARLES STREET/ MGH REDLINE 
STATION, DATED DECEMBER 2001: 


G5 DESIGNATION AND APPROXIMATE LOCATION OF GEI 
BORING FROM THE 2001 EXPLORATION PROGRAM 
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DESIGNATION AND APPROXIMATE LOCATION OF GE! 
BORING/OBSERVATION WELL FROM THE 2001 
EXPLORATION PROGRAM 


G1(OW) 


NO. 
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DESIGNATION AND APPROXIMATE LOCATION OF 
BORING TAKEN FROM 1902 DRAWING FOR 
LONGFELLOW BRIDGE 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING TAKEN FROM DRAWING OF "CHARLESBANK 


TRAFFIC INTERCHANGE AT CHARLES ST. CIRCLE", 
1950s 
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110 DESIGNATION AND APPROXIMATE LOCATION OF 


BORING TAKEN FROM 1961 BSCE BORING DATA 


6. 


“e DESIGNATION AND APPROXIMATE LOCATION OF 


BORING TAKEN FROM 1969 BSCE BORING DATA 
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HALEY & ALDRICH EXPLORATIONS FROM PROJECTS NEAR 


ALIGNMENT: 


B1(OW) : 


DESIGNATION AND APPROXIMATE LOCATION OF 
EXISTING BORINGS 


EXPLORATIONS PRESENTED IN McPHAIL GEOTECHNICAL REPORT 
FOR MGH YAWKEY PARKING GARAGE: 
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FOUNDATION TYPE: 
[| ~=~SHALLOW 
[J] _sINTERMEDIATE 
[a OCDEEP 

NOTE: 


1. SEE FIGURE 5 FOR NOTES. 
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RED LINE BLUE LINE CONNECTOR PROJECT 
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SUBSURFACE EXPLORATION 
LOCATION PLAN 
SHEET 3 OF 4 


SCALE: AS SHOWN 
JANUARY 2010 


FIGURE 4 
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EXPLORATIONS PRESENTED IN GZA GEOTECHNICAL 
DATA REPORT, DATED NOVEMBER 1987: 


BC-2(OW) 


BC-101 | 


B-1 
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B-1 
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DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED BY GUILD DRILLING CoO., INC. IN 
MARCH AND APRIL 1987. BORINGS OBSERVED AND 
LOGGED BY GZA PERSONNEL. 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED BY GUILD DRILLING CO., INC. IN 
MARCH AND APRIL 1987 AND OBSERVED BY HARRIS 
MILLER MILLER & HANSON PERSONNEL 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED BY GUILD DRILLING CO., INC. IN 
JANUARY 1987 FOR MASS GENERAL HOSPITAL 


DESIGNATION AND APPROXIMATE LOCATION OF 
OBSERVATION WELL INSTALLED IN 1984 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED BY BAY STATE TEST BORING, 
INC. IN APRIL 1982 FOR MASSACHUSETTS GENERAL 
HOSPITAL AND OBSERVED AND LOGGED BY GZA 
PERSONNEL 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED BY C.L. GUILD DRILLING & 
BORING CO., INC. IN NOVEMBER AND DECEMBER 1970 
FOR MASSACHUSETTS GENERAL HOSPITAL AND 
OBSERVED AND LOGGED BY GZA PERSONNEL 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED BY VARIOUS PARTIES AND 
PUBLISHED BY THE BOSTON SOCIETY OF CIVIL 
ENGINEERS 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED FOR THE MASSACHUSETTS 
DEPARTMENT OF PUBLIC UTILITIES 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED FOR THE EDISON ELECTRIC 
ILLUMINATING COMPANY IN 1924 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING PERFORMED FOR THE BOSTON TRANSIT 
COMMISSION 


INDICATES OBSERVATION WELL INSTALLED IN 
COMPLETED BOREHOLE 


EXPLORATIONS PRESENTED IN GEI GEOTECHNICAL/ 
ENVIRONMENTAL REPORT, CHARLES STREET/ MGH REDLINE 
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G1(OW) 


NO. 


e © 


#35 
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DESIGNATION AND APPROXIMATE LOCATION OF GEI 
BORING FROM THE 2001 EXPLORATION PROGRAM 


DESIGNATION AND APPROXIMATE LOCATION OF GE! 
BORING/OBSERVATION WELL FROM THE 2001 
EXPLORATION PROGRAM 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING TAKEN FROM 1902 DRAWING FOR 
LONGFELLOW BRIDGE 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING TAKEN FROM DRAWING OF "CHARLESBANK 
TRAFFIC INTERCHANGE AT CHARLES ST. CIRCLE", 
1950s 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING TAKEN FROM 1961 BSCE BORING DATA 


DESIGNATION AND APPROXIMATE LOCATION OF 
BORING TAKEN FROM 1969 BSCE BORING DATA 


HALEY & ALDRICH EXPLORATIONS FROM PROJECTS NEAR 
ALIGNMENT: 


B1(OW) : 


EXPLORATIONS PRESENTED IN McPHAIL GEOTECHNICAL REPORT 


DESIGNATION AND APPROXIMATE LOCATION OF 
EXISTING BORINGS 


FOR MGH YAWKEY PARKING GARAGE: 


“e 


DESIGNATION AND APPROXIMATE LOCATION OF 
EXISTING BORINGS 


FOUNDATION TYPE: 

[-] ~~ SHALLOW 

[J] ‘INTERMEDIATE : 
a OCDEEP 


NOTES: 


1s 


TEST BORINGS INCLUDED ON THE SUBSURFACE EXPLORATION 
LOCATION PLANS WERE CONDUCTED BY HALEY & ALDRICH 
AND OTHERS PRIOR TO THIS STUDY. HALEY & ALDRICH 
CANNOT BE RESPONSIBLE FOR THE TEST BORING DATA 
PROVIDED BY OTHERS. 


2. NOT ALL BORINGS SHOWN ON THIS PLAN WERE USED IN 


CREATING THE SUBSURFACE PROFILES. 


3. LOCATIONS OF TEST BORINGS SHOULD BE CONSIDERED 


ACCURATE ONLY TO THE DEGREE IMPLIED BY THE METHOD 
USED TO LOCATE THEM IN THE FIELD. MOST OF THE TEST 
BORING LOCATIONS HAVE BEEN SCALED OFF OTHER PLANS 
WHICH INHERENTLY DECREASES THE ACCURACY. 


4. SOURCES OF TEST BORING DATA USED IN THIS REPORT 


Oo 


a 


40 
i 


INCLUDE: 


A. GEI CONSULTANTS, INC. (2001). 
“GEOTECHNICAL/ENVIRONMENTAL REPORT, CHARLES 
STREET/MGH RED LINE STATION, BOSTON, 
MASSACHUSETTS” PREPARED FOR ELKUS/MANFREDI-HDR. 

B. GOLDBERG-ZOINO & ASSOCIATES, INC. (1987). 
“GEOTECHNICAL DATA REPORT, MBTA BOWDOIN/CHARLES 
CONNECTOR PROJECT, CONTRACT NO. X2PS39, BOSTON, 
MASSACHUSETTS” PREPARED FOR HOWARD, NEEDLES, 
TAMMEN, AND BERGENDOFF / THOMAS K. DYER, INC. 
(VOLUME V OF PRELIMINARY DESIGN AND ENVIRONMENTAL 
STATUS REPORT) 

C. BOSTON SOCIETY OF CIVIL ENGINEERS, “BORING DATA 
FROM GREATER BOSTON,” 1961. 

D. BOSTON SOCIETY OF CIVIL ENGINEERS, “JOURNAL OF THE 
BOSTON SOCIETY OF CIVIL ENGINEERS,” JULY-OCTOBER 
1969, VOLUME 56, NUMBER 3-4. 

E. BOSTON TRANSIT COMMISSION, THREE DRAWINGS TITLED 
“PLAN AND PROFILE, EAST BOSTON TUNNEL EXTENSION, 
SECTION J,” DATED SEPETMBER 1913. 


. SOME BORINGS HAVE THE SAME DESIGNATION. DETERMINE 


THE SOURCE BASED ON COLOR AND LOCATION. 


. REFER TO APPENDIX B FOR THE TEST BORING LOGS AND 


PROFILES COLLECTED BY HALEY & ALDRICH FOR THIS 
REPORT. REFER TO THE ABOVE REFERENCED REPORTS 
(NOTE 3A AND 3B) FOR DATA INCLUDED IN THOSE REPORTS. 


BASE PLAN PROVIDED ELECTRONICALLY BY STV. THE 
HORIZONTAL DATUM IS THE NORTH AMERICAN DATUM OF 1983. 


80 120 160 


SCALE IN FEET 


HALEY RED LINE BLUE LINE CONNECTOR PROJECT 
CAMBRIDGE STREET 


ALDRICH. Boston, MASSACHUSETTS 


SUBSURFACE EXPLORATION 
LOCATION PLAN 
SHEET 4 OF 4 


SCALE: AS SHOWN 


JANUARY 2010 FIGURE 5 
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LEGEND: 


BORING DESIGNATION 





EL. 119.7 
115' SW 


APPROXIMATE GROUND SURFACE ELEVATION; 
OFFSET BETWEEN BORING AND LINE OF 
SUBSURFACE PROFILE 


SAMPLE OBTAINED BY DRIVING A 1-3/8-INCH I.D. SPLIT 
SPOON SAMPLER WITH A 140-LB HAMMER. NUMBER 


UNLESS NOTED OTHERWISE 


WOH = WEIGHT OF HAMMER AND RODS 
WOR = WEIGHT OF RODS 
100/5". = 100 BLOWS, 5 INCHES OF PENETRATION 
50*/2" = 50 BLOWS WITH A 300-LB HAMMER, 
2 INCHES OF PENETRATION 
NR = NO RECOVERY 
" = DENOTES 300-LB HAMMER USED TO DRIVE 


SAMPLE 


WATER LEVEL OBSERVED IN OBSERVATION WELL 


INTERPRETED GEOLOGIC STRATUM INTERFACE 


ROCK CORE RUN. NUMBERS INDICATE PERCENT 
CORE RECOVERY/ PERCENT ROCK QUALITY 
DESIGNATION, "RQD" 


100/95 


ROCK CORE RUN. NUMBERS INDICATE PERCENT 
CORE RECOVERY 


BOTTOM OF EXPLORATION 


INDICATES STANDARD PENETRATION RESISTANCE, "N", 


NOTES: 


{ 


. REFER TO SUBSURFACE EXPLORATION LOCATION PLAN FOR 


THE LOCATION OF NORTH AND SOUTH PROFILES. 


. TEST BORINGS INCLUDED ON THE NORTH AND SOUTH 


PROFILE PLAN WERE CONDUCTED BY HALEY & ALDRICH AND 
OTHERS PRIOR TO THIS STUDY. HALEY & ALDRICH CANNOT BE 
RESPONSIBLE FOR THE TEST BORING DATA PROVIDED BY 
OTHERS. 


. THE GROUND SURFACE ELEVATION AT SEVERAL TEST BORING 


LOCATIONS WAS NOT REPORTED. FOR INFORMATIONAL 
PURPOSES, THE DATA HAVE BEEN PRESENTED ASSUMING A 
GROUND SURFACE ELEVATION SIMILAR TO THAT OF NEAR BY 
TEST BORINGS. 


. SUBSURFACE PROFILES WERE DRAWN BY PROJECTING 


TESTING BORING INFORMATION TO THE CLOSEST OF THE TWO 
PROFILE LINES ON THE NORTH AND SOUTH SIDES OF 
CAMBRIDGE STREET. 


. SUBSURFACE PROFILES DEPICT THE GENERAL GEOLOGIC 


CONDITIONS AT THE SITE AND ARE BASED ON 
INTERPRETATION OF DATA ENCOUNTERED IN THE 
EXPLORATIONS. LINES REPRESENTING INTERFACES 
BETWEEN STRATA ON THE PROFILE ARE BASED UPON 
INTERPOLATION BETWEEN ADJACENT BORINGS. THE BORING 
STICK SHOWS THE ACTUAL SEQUENCE OF STRATA 
ENCOUNTERED AT THAT LOCATION. ACTUAL SOIL AND ROCK 
CONDITIONS AND INTERFACES BETWEEN EXPLORATIONS MAY 
VARY SIGNIFICANTLY FROM THOSE INDICATED ON THE 
PROFILES. 


. ELEVATIONS ARE IN FEET AND REFER TO MBTA DATUM, 


WHEREIN EL. 0.0 IS 105.62 FT BELOW NATIONAL GEODETIC 
VERTICAL DATUM OF 1929. 


. THE HORIZONTAL DATUM IS THE NORTH AMERICAN DATUM OF 


1983. 


8. 


9. 


10 





80 


ELEVATION IN FEET 


40 





-40 | | 
S 8+00 


THE STANDARD PENETRATION RESISTANCE , “N’, IS DEFINED 
AS THE NUMBER OF BLOWS OF A 140-LB HAMMER FALLING 
THROUGH A VERTICAL DISTANCE OF 30 INCHES REQUIRED TO 
DRIVE A 2-INCH O.D., 1-3/8-INCH I.D. SPLIT-SPOON SAMPLER 12 
INCHES. THE SAMPLER IS NORMALLY DRIVEN 3 (FOR 18-INCH 
LONG SAMPLER) OR 4 (FOR 24-INCH LONG SAMPLER) 
SUCCESSIVE 6-INCH INCREMENTS. THE TOTAL NUMBER OF 
BLOWS REQUIRED TO ADVANCE THE SAMPLER BETWEEN THE 
6 TO 18 INCH SAMPLING INCREMENTS IS THE STANDARD 
PENETRATION RESISTANCE, “N”’. 


RQD REFERS TO THE ROCK QUALITY DESIGNATION WHICH IS A 
MODIFIED CORE RECOVERY PERCENTAGE IN WHICH ALL 
PIECES OF SOUND CORE OVER 4 INCHES LONG ARE SUMMED 
AND DIVIDED BY THE LENGTH OF THE CORE RUN. 


. REFER TO THE REPORT TEXT FOR MORE DETAILED SOIL AND 
ROCK STRATUM DESCRIPTIONS AND THE TEST BORING LOGS 
FOR DETAILED SAMPLE DESCRIPTIONS. 


. APPROXIMATE LOCATIONS OF 1795 WHARF LINE, AND 1850 
WHARF LINE OBTAINED FROM “PLAN OF BOSTON PROPER 
SHOWING CHANGES IN STREET AND WHARF LINES, 
1795-1895,” BY CHARLES C. PERKINS — SURVEYOR IN CHARGE 
OF CITY PROPER SURVEYORS, DATED 31 JANUARY 1895, 
SCALE: 1 IN. = 400 FT. 


. GROUNDWATER ELEVATIONS MEASURED BY GZA FROM 
MARCH 1987 THROUGH OCTOBER 1987. THESE ELEVATIONS 
SHOULD BE CONSIDERED APPROXIMATE. 
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RED LINE BLUE LINE CONNECTOR PROJECT 
CAMBRIDGE STREET 
BOSTON, MASSACHUSETTS 


SUBSURFACE PROFILES 
SHEET 1 OF 4 


SCALE: AS SHOWN 
JANUARY 2010 


FIGURE 6 
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SECTION C-C AT STA. 24+75 


SCALE: AS SHOWN 
JANUARY 2010 


FIGURE 12 





FOUNDATION KEY: 


RED NUMBER BUILDING UNDERPINNED 
GREEN NUMBER CUTOFF ELEV. < 104 
CHARLES CI RCLE BLUE NUMBER CUTOFF ELEV. = 104-105 
(SEE FIGURE 2) ORANGE NUMBER -~— CUTOFF ELEV. = 105-106 
LIGHT BLUE NUMBER CUTOFF ELEV. = 106-107 
BLACK NUMBER —_ CONCRETE PILES 


NOTES: 


1. BASE PLAN TAKEN FROM DRAWING TITLED "BOSTON 
GROUNDWATER TRUST (BGwT): INSPECTIONAL SERVICES 
DEPARTMENT (ISD); 2009 FOUNDATION DATA FOR LOWER 
BEACON HILL" PREPARED BY BOSTON GROUNDWATER 
TRUST (BGwT), DATED 18 JUNE 2009. 




















La 2. THE COLOR-CODED CUTOFF ELEVATIONS PROVIDED ARE 
rt FOR THE TIMBER PILES SUPPORTING THE STRUCTURE 
AT THE STREET ADDRESS. 



































3. THE NUMBER PROVIDED IN THE PROPERTY IS THE 
STREET NUMBER. 
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4. THE TERM "CONCRETE PILES" USED ABOVE IS 
NONSPECIFIC IN IDS RECORDS AND COULD INCLUDE 
DRIVEN CONCRETE PILES AND CAISSONS. 





























5. ELEVATIONS SHOWN ARE BASED ON MBTA DATUM. BGwT 
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TYPICALLY REPORTS ELEVATION USING BCB DATUM 
WHICH IS 100 FT. HIGHER THAN MBTA DATUM. 
BOSTON GROUNDWATER TRUST 
tak Building Data: Inspectional Services Department (ISD) 
L, Foundation Data 
ja w| Bl uy a) N i) DISCLAIMER OF WARRANTIES, TERMS AND LIABILITY 
The ISD Foundation Data and information accessible on this 
CHARLES RIVER 12 website is provided "as is", and there may be omissions or 
SQUARE | i inaccuracies in such information and data. The information 
e contained in the ISD Foundation Data should only be used for 
ns NiniFle| & le reference and not as a definitive measuring guide for wood pile 
Ww bes PIOo| el, Oe; a cut-off elevations or underpinning information. The Boston 
Groundwater Trust (BGwT), its affiliates, agents and information 
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L_] REVERE STREET providers cannot and do not guarantee the accuracy, sequence, 
REVERE STREET completeness, or fitness for a particular purpose of the 
information or data made available through this website. 


THE BOSTON GROUNDWATER TRUST (BGwT) SHALL NOT BE 
HELD LIABLE TO ANY PERSON FOR INDIRECT, SPECIAL, 
PUNITIVE, CONSEQUENTIAL, OR INCIDENTAL LOSS OR 
DAMAGE. THE BOSTON GROUNDWATER TRUST (BGwT) SHALL 
NOT BE LIABLE FOR ANY INCOMPLETENESS, OR INACCURACY 


OF INFORMATION. 
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SCALE: AS SHOWN 
JANUARY 2010 FIGURE 13 
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APPENDIX A 
Boring Logs from Previous Subsurface Exploration Programs: 


MGH Yawkey Center for Outpatient Care 
326 Cambridge Street 
MGH Professional Office Building 


Charles River Plaza 
Appendix does not include explorations previously presented in the following two reports: 


GEI Consultants, Inc. (2001). “Geotechnical/Environmental Report, Charles Street/MGH Red 
Line Station, Boston, Massachusetts,” prepared for Elkus/Manfredi-HDR 


Goldberg-Zoino & Associates, Inc. (1987). “Geotechnical Data Report, MBTA Bowdoin/Charles 
Connector Project, Contract No. X2PS39, Boston, Massachusetts,” prepared for Howard Needles, 
Tammen, and Bergendoff / Tomas K. Dyer, Inc. (Volume V of Preliminary Design and 
Environmental Status Report) 
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SAMPLER HAMMER WT. 140 LB. DROP 30 IN. BORING METHOD CASED WASHED 41/5/92 
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sand and gravel 
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and GRAVEL containing cobbles 
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RECORD OF BOREHOLE 
B92- 103 DATUM BOSTON CITY BASE DATE 11/4/92- 
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Soft, severely weathered 
extremely fractured GRAY 
ARGILLITE 
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BOTTOM OF BOREHOLE 


REMARKS - oundwater observation well installed to a depth of 16.1 feet immediately adjacent to completed borehole 


See groundwater monitoring report for readings. 
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Firm to stiff, gray, silty clay, trace gravel. 
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SOIL PROFILE 


DEPTH 


ELEVN 


DESCRIPTION 


STRAT. PLOT 


i _ 
pj RECOVERY 
(IN.) 


Dense to very dense, gray, well-graded 23-21-25-23 
mixture of silt, sand and gravel. 
(Glacial Till) 


Very dense, gray to light brown, silt and clay 
intermixed with portions of hard argillite. 
Rock fabric discernable. 
(Completely to severely weathered 
Cambridge Argillite) 


End of Borehole @ 105 Ft. 


McPHAIL ASSOCIATES, INC. 
Consulting Geotechnical Engineers 


SAMPLES 


PROJECT: 3634 


SHEET 3 of 3 

DATE: 1/26/014-1/30/01 

DATUM BOSTON CITY BASE 
BORING METHOD CASED WASHED 


LABORATORY 
AND IN-SITU 
TEST RESULTS 


PIEZOMETER 
INSTALLATION 


90' of 2" 
Dia. PVC 
Riser pipe 


Bentonite 

Chip Seal 

from 85’ 
to 87' 


.010 Stot 
2" Dia. PVC 
Screen from 
88.5' to 93.5° 


Screen 
Backfilled 
with no.2 
sand from 
87' to 93.5' 


Bottom of 
Piezometer 
@ 93'6" 


DRAWN: I.J.M. 
CHECKED: C.M.E. 








PHUIEE I. 3054 













MOM PARKING ENCE RECORD OF BOREHOLE G-11 pea 


BOSTON, MASSACHUSETTS DATE: JUNE 14, 2001 


LOCATION SEE FIG.2 DATUM BOSTON CITY BASE 


SAMPLER HAMMER WT.140 LB. DROP 30 IN. BORING METHOD CASED WASHED 


SOIL PROFILE SAMPLES 












LABORATORY 
AND IN-SITU 
TEST RESULTS 







PIEZOMETER 


DEPTH INSTALLATION 


ELEVN 





DESCRIPTION 


NUMBER 
TYPE 
BLOWS /6" 
RECOVERY 
(IN.) 


' 
: | 
SN OOO OKO OO: 
SSS SSSI SOS OSES 
eocecaseeenesnceseeraeaeeeseeeseseeteeee | i STRAT. PLOT 
i COO ON 
n 


DEPTH 


Ground Surface 


Fill 


12 nee 


Organic Deposit . 
| 
28.5 pa 


Stiff, mottled, gray and yellow silt and clay. 
(Marine Deposit) 
















REMARKS No samples taken. (0-30 Ft.) 


McPHAIL ASSOCIATES, INC. 
Consulting Geotechnical Engineers 


DRAWN: M.B.S. 
CHECKED: C.M.E. 

























RAKING FACILITY SHEET 2 of 4 
MGHEA RECORD OF BOREHOLE G-11 
BOSTON, MASSACHUSETTS DATE: JUNE 14, 2001 
LOCATION SEE FIG.2 DATUM BOSTON CITY BASE ° 









SAMPLER HAMMER WT.140 LB. DROP 30 IN. BORING METHOD CASED WASHED 










SOIL PROFILE 


SAMPLES 


STRAT. PLOT 
Pep = 







LABORATORY 
AND IN-SITU 
TEST RESULTS 






PIEZOMETER 


DEPTH DESCRIPTION INSTALLATION 


ELEVN 
Stiff, yellowish, gray, silty clay. 
(Marine Deposit) 


Firm, gray, silty clay. (Marine Deposit) 


+29 
58 
-39 
Very stiff, gray, stratified, sand and silty clay. 
(Marine Deposit) 
68 
“49 
76 


DEPTH 
RECOVERY 
(IN.) 


8-6-5-6 


fi BLOWS /6" 










S.C SK 


PAO CFO a 
n n 
n n 
rr) 
y 
uo 
y 
i) 
rf 
fi 


eee Es an 





2-3-9-9 


Stiff gray, silty clay with sand lenses. 
(Marine Deposit) 


REMARKS No samples taken. (0-30 Ft.) 





McPHAIL ASSOCIATES, INC. ORAWN: M.B.S. 
Consulting Geotechnical Engineers CHECKED: C.M.E. 






PROJECT: 3634 





MGIEABRING FACIE RECORD OF BOREHOLE G-11 entree 


BOSTON, MASSACHUSETTS DATE: JUNE 14, 2001 
LOCATION SEE FIG.2 DATUM BOSTON CITY BASE 
SAMPLER HAMMER WT.140 LB. DROP 30 IN. . BORING METHOD CASED WASHED 


SOIL PROFILE SAMPLES 


DEPTH. 
DESCRIPTION 
TELEVN” 
fee) 
/ 36-50-64-100\4" | 12” 


Dense to very dense, gray, clay, silt, sand and sae 
gravel to silt, some sand, gravel and clay. pee 
(Glacial Till) 


6 } romnasas | 25 6 


IF i 
tt 
mall 
HE 
Ee 

li 


LABORATORY 
AND IN-SITU 


| PIEZOMETER 
TEST RESULTS 


INSTALLATION 


cy STRAT. PLOT 
LOWS / 6" 
RECOVERY 
(IN.} 


=| NUMBER 
: TYPE 


i fe | ss | ee 


Very dense, gray, weathered argillite. 


REMARKS No samples taken. (0-30 Fry 


McPHAIL ASSOCIATES, INC. DRAWN: M.B.S. 
Consulting Geotechnical Engineers CHECKED: C.M.E. 


Cw ee ey 


OnPanREer Ae RECORD OF BOREHOLE G-11 Kc 


BOSTON, MASSACHUSETTS DATE: JUNE 14, 2001 
LOCATION SEE FIG.2 DATUM BOSTON CITY BASE 
SAMPLEA HAMMER WT.140 LB. DROP 30 IN. BORING METHOD CASED WASHED 


SOIL PROFILE SAMPLES 


DEPTH 
-ELEVN DESCRIPTION 


-106 Very soft to medium hard, moderately to 
severely, weathered, extremely to moderately 
fractured, green/gray medium grained 
128 


LABORATORY 
AND IN-SITU 
TEST RESULTS 


PIEZOMETER 
INSTALLATION 


STRAT. PLOT 


ite i I it 
: 
Pe ES fa] [ss soen 
RECOVERY 
(IN.) 


40-100\4" 


100\0" 


ia _ 


REC=78% 
RQD=0% 





diabase, close low to high angle joints. 


5-5-5 
ae? Very soft to medium hard, completely to 
severely weathered, extremely to moderately 
fractured, gray and green medium grained 
diabase, very close to close, low to high angle 
joints. 
Rock Core Rate (Min/Ft) 6-5-5-5-6 
133 


aus Mediumto moderately hard, moderately 
weathered, moderately fractured gray and 
green, medium grained, diabase, close to very 
; close, horizontal to high angle joints, 
occasional calcite recrystalizations. 
138 





REC=37% 
RQD=0% 


52” REC=87% 
RQD=7.7% 
“119 Medium, moderately weathered, moderately | 
fractured, medium grained, gray and green, 
diabase, close to very close, low to high angle ] 
joints with a 2” seam of severely weathered, Tf 4 52" REC=87% 
extremely fractured, gray and green diabase RQD=44.2% 
with calcite recrystalizations. ei 
aa Rock Core Rate (Min/Ft) 5-5-6-6-6 l 4 


End of Borehole @ 143 Ft. 


vz DZ wn 


Rock Core Rate (Min/Ft) —5-5-5-6-6 








REMARKS No samples taken. (0-30 Ft.) 


McPHAIL ASSOCIATES, INC. DRAWN: M.B.S. 
Consulting Geotechnical Engineers CHECKED: C.M.E. 













MCN PANKING ACEI RECORD OF BOREHOLE G-12 


BOSTON, MASSACHUSETTS 


LOCATION SEE FIG.2 
SAMPLER HAMMER WT.140 LB. DROP 30 IN. 


SOIL PROFILE SAMPLES 


DEPTH DESCRIPTION 
ELEVN 


Ground Surface 


Po 
KO Asphait(s) 
Fill 
‘s 


19 
14 
221 





lA STRAT. PLOT 


SNS 2 SIRENS 
: Es SE «es . SRS SSSR 
ae a ee a : SeseSes SSeseseseenenees eeeets ee 


DEPTH 





Organic Deposit 









6-11-11-11 


Very stiff, mottled, gray and yellow, silt and 
clay, some sand and gravel. 
(Marine Deposit) 


REMARKS No samples taken. (0-30 Ft.) 


a _ 
RECOVERY 
(IN.) 





McPHAIL ASSOCIATES, INC. 
Consulting Geotechnical Engineers 


SHEET 1 of 5 
DATE: JUNE 12, 2001 

DATUM BOSTON CITY BASE 
BORING METHOD CASED WASHED 





LABORATORY 
AND IN-SITU 
TEST RESULTS 





PIEZOMETER 
INSTALLATION 












DRAWN: N.8.S. 
CHECKED: C.M.E. 












MGH PARKING FACILITY RECORD OF BOREHOLE G-12 


BOSTON, MASSACHUSETTS 


LOCATION SEE FIG.2 
SAMPLER HAMMER WT.140 LB. DROP 30 IN. 


SOIL PROFILE ' SAMPLES 


DESCRIPTION 


Firm to stiff, gray, silty clay. 
(Marine Deposit) 


Dense gray, gravelly, clayey sand. 
(Marine Deposit) 


Stiff gray, silty clay. (Marine Deposit) 


REMARKS No samples taken. (0-30 Ft.) 


RECOVERY 
(IN.) 


ism 
Ww 
faa) 
= 
> 
Zz 


/ 
/: 
] 


McPHAIL ASSOCIATES, INC. 
Consulting Geotechnical Engineers 


PHUOJEU I: 3054 


SHEET 2 of 5 

DATE: JUNE 12, 2001 

DATUM BOSTON CITY BASE 
BORING METHOD CASED WASHED 


LABORATORY 


AND IN-SITU PIEZOMETER 


INSTALLATION 


TEST RESULTS 


DRAWN: M.8.S. 
CHECKED: C.M.E. 





MGH PARKING FACILITY RECORD OF BOREHOLE G-1 2 SHEET 3 of 5 


BOSTON, MASSACHUSETTS DATE: JUNE 12, 2001 


LOCATION SEE FIG.2 DATUM BOSTON CITY BASE 


SAMPLER HAMMER WT.140 LB. DROP 30 IN. BORING METHOD CASED WASHED 


DEPTH 
DESCRIPTION 
ELEVN a 


LABORATORY 
AND IN-SITU 
TEST RESULTS 


PIEZOMETER 
INSTALLATION 


BLOWS /6" 
RECOVERY 
(IN.) 


2] STRAT. PLOT 
NUMBER 





LULL == 


uy 














Very dense gray, weathered argillite. 


So: ss 76-66-34-60 2 
nota 7 18-23-26-32 
Very dense, gray silt, sand, gravel and clay I af 
with weathered rock. (Glacial Till) ‘ et 
age 22-25-32-40 hae 
fie 
i423 L181 a 
WET 
Hi 
i= mm RR £2181 a 
HEL 
{ 
CR (1) 
=I 
= Pd | 


REMARKS No samples taken. (0-30 Ft.) 


McPHAIL ASSOCIATES, INC. DRAWN: M.B.S. 
Consulting Geotechnical Engineers CHECKED: C.M.E. 





MGH PARKING FACILITY RECORD OF BOREHOLE G-12 


BOSTON, MASSACHUSETTS 
LOCATION SEE FIG.2 
SAMPLER HAMMER WT.140 LB. DROP 30 IN. 


SOIL PROFILE SAMPLES 


DEPTH DESCRIPTION 
ELEVN 


STRAT. PLOT 


i 


if 
COs eel 
tte] = [nen 


25-32-46-63 


iE _ 
RECOVERY 
(IN.) 


38-100\3" 


Very dense gray, weathered argillite. 





el 


Medium hard, moderately weathered, 
moderately fractured, gray/green, medium 
grained diabase, close low to high angle 
joints, very soft, severely weathered, 
extremely fractured, gray diabase. 


Rock Core Rate (Min/Ft) 5-5-5-6-6 


Li 
n= 
a J=l J 
nz 
oe 


E TH T= 
sal Ll | Tel in a Ww ww = a 


Very soft to medium hard, severely to 
moderately weathered, extremely to 
moderately fractured, gray, medium grained 
diabase. 


Rock Core Rate (Mir/Ft) 5-5-5-5-5 


Very soft to medium hard, severely to 
moderately weathered, extremely to 
moderately, fractured gray, diabase, medium 
grained, very close to close, horizontal to high 
angle fractures. 


Rock Core Rate (Min/Ft) 5-5-6-6-6 


Very soft to medium hard, severely to 
moderately weathered, extremely to 
moderately fractured, gray/green, diabase, 
medium grained, close to very close, 
horizontal to high angle fractures. 





Rock Core Rate (Min/Ft) 5-5-7-8-6 


Very soft to medium hard, completely to 
moderately weathered, extremely to 
moderately fractured gray/green diabase, 
close to very close, low to high angle joints. 
Rock Core Rate (Min/Ft) | 3-4-4-5-6 


REMARKS No samples taken. (0-30 Ft.) 


McPHAIL ASSOCIATES, INC. 
Consulting Geotechnical Engineers 


SHEET 4 of 5 

DATE: JUNE 12, 2001 

DATUM BOSTON CITY BASE 
BORING METHOD CASED WASHED 


LABORATORY 
AND IN-STU 
TEST RESULTS 


PIEZOMETER 
INSTALLATION 


REC=75% 
RQD=8.9% 


REC=90% 
RQD=16.7% 


REC=47% 
RQD=14.3% 


REC=70% 
RQD=21.4% 


REC=43% 
RQD=0% 


ORAWN: M.8.S. 
CHECKED: C.M.E. 





PROJECT: 3634 


SHEET 5 of 
HOH PARR EAET RECORD OF BOREHOLE G-12 o 
BOSTON, MASSACHUSETTS i DATE: JUNE 12, 2001 
LOCATION SEE FIG.2 DATUM BOSTON CITY BASE — 
SAMPLER HAMMER WT.140 LB. DROP 30 IN. BORING METHOD CASED WASHED 
SOIL PROFILE SAMPLES > 
“~U 
5 LABORATO o 
9 & > | AND oc PIEZOMETER ee 
DEPTH DESCRIPTION ie > Wi _|restresutts |  ‘NSTALLATION 0 
ELEVN E = Of >< 
e g ge 
w feel tc O 
Soft to very soft, completely to very severely ! 
weathered, extremely fractured, gray diabase, 
Medium hard, moderately weathered, 
extremely to moderately fractured gray REC=52% 
diabase, very close to close, horizontal to ig = 
high angle fractures with occasional bands of RQD=10% 
recrystalizations. 
Rock Core Rate (Min/Ft) _5-5-14-6-6 
Z 
ms 
Tt 
iT 
Zz 
= 
> 
TT 
t 
Tt 
at 
Zz 
g 
> 
“T 





Fue 
i=n=M — 


| End of Borehole @ 165 Ft. 


REMARKS No Samples taken, (0-30 Ft) 


McPHAIL ASSOCIATES, INC. DRAWN: M.B.S. 
Consulting Geotechnical Engineers CHECKED: C.M.E. 





326 Cambridge Street 





Pa _A : 


-CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 











37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 
To Date__MAY 2, 1985 Job. No. 85217 
BORING 1 
GROUND SURFACE 


S#1, FROMG.S. TO 2'0" 
RECOVERED 10" 


S#2, FROM 2'O' To 4'0" 
RECOVERED 7"' 


S#3, FROM 4'0" To 6'0" 





10 
13 
9 
7 
5 
3 
3 
3 
1 
3 
2 
2 RECOVERED 5" 
4 
ss alae genes 
RECOVERED 4" 
2 
2 
3 S#5, FROM 8'0" To 10'O" 
2 RECOVERED 7" 
3 
10'6" 
6 
STIFF. CLAY, 7 S#6, FROM 12'0" TO 14'0" 
9 RECOVERED 20" 
TRACE TO 31 
22 
LITTLE SAND 14 S#7, FROM 14'0" TO 16'0" 
16 RECOVERED 14 
15 
17'o" 
VERY DENSE 
FINE SAND, 
SILT, CLAY S#8, FROM 20'0" To 22'0" 
RECOVERED 4" 
25'O 
(CONTINUED ON SHEET NO. 2) 
1 4 
SHEET __________of 








‘CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 
37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 


To __HALEY & ALDRICH, INC., 238 MAIN ST., CAMBRIDGE, MA.02142 date MAY 2, 1985 Job. No, 85217 


Location __PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA. (HEA FILE 5672) cosigy - 3 ft 


BORING. 1___ (CONTINUED) 





25'0" 
VERY DENSE S#9, FROM 25'0" To 27'Q" 
FINE SAND, SILT, 2 REQOVERED 16" 


CT AV 
Nabe 


S#10, FROM 30'0" 10 32'¢" 
RECOVERED 18" 


Gi oew es SAMPLED FROM 33'0" To 35'0! 
33'0" To 35'0") . NO RECOVERY 


36'0" 


#11, FROM 36'0" To 38'0" 
RECOVERED 14" 


MEDIUM DENSE 


TO DENSE, COARSE TO 


FINE SAND, 
SAMPLED FROM 40'O" To 42'0" 
SILT & CLAY NO RECOVERY 





45'0" 
(CONTINUED ON SHEET ND. 3) 


4, roe cs 


2 
SHEET of 





ba 





‘CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 


37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 
To HALEY & ALDRICH, INC., 238 MAIN ST., CAMBRIDGE, MA.02142 pate ___ MAY 2, 1985 Job. No. 85217. 


Location ___ PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA. (H&A FILE 5672) Scale 1” =_3___ft. 


BORING___!_ (ont) 





45'o" 
14 
18 S#12, FROM 45'0" To 47'0" 
-22 RECOVERED 14'' 
37 
? 
DENSE MEDIUM TO 
14 
14 S#13, FROM 50'0' To 52'0" 
FINE SAND, SILT, 27 RECOVERED 16" 
30 
LITTLE. GRAVEL, 
a. 10 
13 S#14, FROM 55'0"' To 57'0" 
28 RECOVERED 14" 
28 
60'0O'' 
S#15, FROM 60'0" To 62'0" 
RECOVERED 7" 
VERY DENSE SILT, 
FINE SAND, LITTLE 
GRAVEL & CLAY 
S#16, FROM 65'0" To 67°0" 
RECOVERED 14" 
67'0" ' 
(CONTINUED ON SHEET ND. 4) 
SHEET Ae Ba eh : 





‘@ i Seren erent: ree ener ereterncen mae mere, aan ern GAY eRe ae 


nee ge ne eget nee Se eR 


i CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 
37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 


] + Gi, INC. , 238 MAIN ST., CAMBRIDGE, MA.02142_ pate _ MAY 2, 1985 Jo, No, 85217 __ 


Loestion PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA. (HSA FILE 5672) Seale 1" = 3 
ee lao eee esa es eee oo ft 


BORING.) (NTINED) 





67°0" 





WATER LEVEL 6'€" 

SIZE OF CASING NW, LENGTH 20'0' 

NUMBER OF DRIVE SAMPLES (S), 16 

DRILLER: F. WINGERTER, INSPECTOR: L. QUINN 
DATE STARTED & COMPLETED: 4-25-85, 4-26-85 


OBSERVATION WELL INSTALLED (2" PVC PIPE, 15'0O" SLOTTED, 
5'0" SOLID) 20.2' BELOW GROUND SURFACE, INCLUDING ROADWAY BOX. 


a Ree i bs oe 





a : All samples have been visually classified by BIDS Untess otherwise specified, water levels noted were observed at compietion of 


DOFinB®: 409. 9e. not necessarily represent permanent ground water levels. Figures in right hand column indicate number of blows required to drive 
a ere er 


inches using 140 Ib. weight falling 30 inches +. Figures in column to lett {if noted) indicate number of 
blows to drive casing one foot, using 300 ib. weight falling 24 inches + : 


sHeET __4 ae 





37 LINDEN STREET 
To __HALEY & ALDRICH, INC., 238 MAIN ST., CAMBRIDGE, MA.02142 


PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA. (HSA FILE 5672) geaig qn = 3 ‘A 





Location 





8'0" 


11 to" 


Isto" 


25'0" 


P.O. BOX 321 


MEDFORD, MASSACHUSETTS 02155 





BORING 2 


FILL 
SAND, GRAVEL, 
TRACE BRICK, 


SILT, COBBLES 


FILL . 


SILTY FINE SAND 
& CLAY, TRACE. . 


COARSE TO FINE — 


SAND 


VERY STIFF 
SILTY CLAY, 


TRACE FINE 


HARD CLAY, 


FINE SAND, 


LITTLE GRAVEL & 


SILT 





S#1, 


S#2, 


S#3, 


Si, 


S#5, 


S#7, 


S#8, 


(CONTINUED ON SHEET NO. 2) 


s#6,- 


j 'CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 


FROM G.S. TO 2'0 
REOOVERED 12" 


FROM 2'O" To 4'0" 
RECOVERED 8" 


FROM 4'0" To 6'0" 
RECOVERED 7” 


Telephone 391-4500 


Date MAY 2, 1985 Job. No. 85217 


FROM 6'0" TO 8'0", REC. 5! 


FROM 8'0" TO 10'¢" 
RECOVERED 19!" 


FROM 10'0" To 12'0" 
RECOVERED 14" 


FROM 12'0" To 14'0" 
RECOVERED 9" 


FROM 20'0" To 22'0" 
RECOVERED 19" 











‘CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 
37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 
102142 Date __MAY 2, 1985 Job. No, __85217_ 


RICH, INC... 238 MAIN ST.. CAMBRIDGE. MA 
PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA. (HSA FILE 5672) Scale 1" =__3 ft. 





BORING ____2_ (ConrinwED) 
25'o' 


S#9, FROM 25'0" To 27'0" 
RECOVERED 18" 


VERY DENSE SILT, CLAY 


& FINE SAND, LITTLE 


; S#10, FROM 30'0" To 32'0" 
‘ GRAVEL, FEW COBBLES 





RECOVERED 14" 
35'0" 
MEDIUM DENSE FINE SAND, ne ae 
SILT, SOME CLAY, S#11, FROM 35'O’ so 37'0' 
LITTLE GRAVEL RECOVERED 19' 
37'0" , 
. WATER LEVEL 7/6" - 
SIZE OF CASING NW, LENGTH 15'0" 
MMEER OF DRIVE SAMPLES (S), 11 
DRILLER: F. WINGERTER, INSPECTOR: L. QUINN 
DATE STARTED & COMPLETED: 4-26-85, 4-29-85 
OBSERVATION WELL INSTALLED (2" PVC PIPE, 15'O" SLOTTED, 
5'0" SOLID), 20.1’ BELOW GROUND SURFACE, INCLUDING ROADWAY 
BOX. 
Ali samples have been visually classified by = = Uniess otherwise specified, water levels noted were observed at completion of 


borings, and do not pecessarily represent permanent ground water levels. Figures in right hand column indicate number of blows required to drive 
TWO-INCH_ SPLIT inches using 140 Ib. weight falling 30 inches +. Figures in cotumn to lett (if noted) indicate number of 
blows to drive casing one foot, using 300 Ib. weight falling 24 inches 2 2 
SHEET lof 


{ ‘CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 

























37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 
To HALEY & ALDRICH, INC. . 238 MAIN ST., CAMBRIDGE, MA.02142 nate MAY 2, 1985 Job. No. _ 85217 
Location PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA. (H&A FILE 5672) Scale 1” =__3 ft. 
. BORING 3 
GROUND SURFACE 
: ASPHALT. 
l 1'¢" 
2 
i 4 | SPL, FROM 2'0" 10 ato" 
5 REQOVERED 13" 
4 
7 | s#2, row 40" 1 6'0" 
ll RECOVERED 14" 
3 
2 
| 3 S#3, FROM 6'0" To 8'0' 
5 REQOVERED 8" 
: 8'or 3 
SAND, CLAY, SOME S#4, FROM 8'0" To 10'0" 
GRAVEL, SILT RECOVERED 14" 
| 10'o" 
SILT, FINE. SAND, S#5, FROM 10'O" To 12'o" 
RECOVERED 13" 
SOME CLAY, 
| TRACE. GRAVEL SAMPLED FROM 12'0" TO 14'0" 
NO RECOVERY 
14'9" 
S#6, FROM 14'0" To 15'0" 
COARSE. TO FINE SAND, 
FEW COBBLES | 
I or 
; S#7, FROM 19'0' To 21'0" 
RECOVERED 24" 
21'¢"' 
WATER LEVEL. 10'0' 
| USED 6" AUGERS, LENGTH 19'Q" 
NUMBER OF DRIVE SAMPLES (S), 7 
. DRILLER: F. WINGERTER, INSPECTOR: L. QUINN 
[ DATE STARTED & COMPLETED: 4-29-85 
e rsh eal — been visually classified by HD Uniess otherwise specified, water levels noted were observed at completion of 
ai , a not i t id water levels. Fi i i 
ings Str here permanent ground water levels. Figures in right hand cotumn indicate number of blows required to drive 





inches using 140 Ib. weight failing 30 inches +. Figures in column to left (if noted) indicate number of 
blows to drive casing one foot, using 300 Ib. weight falling 24 inches +. 


| SHEET oo te of Peee: eee 





‘CARR-DEE TES 


s ra a omar cee Decade ae ales 7 


co ene ee came ne rnp AT ee 


T BORING AND - CONSTRUCTION CORPORATION 





37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 
To HALEY & ALDRICH, INC., 238 MAIN ST., CAMBRIDGE, MA.02142 pate ___MAY 2, 1985 Job. No. 85217 
Location __ PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA. (HSA FILE 5672) scaigq" =__3 tt 





86" 


11'0" 


14'0" 


17°" 


21'0" 


BORING 4 


FILL 

SAND, 

GRAVEL, 

BRICK, CONCRETE 


(POSSIBLE FOUNDATION 
WALL 4' - 8.5") 


FILL 


CLAY, SILT, LITTLE 
GRAVEL, SAND 


FINE TO COARSE SAND, 
GRAVEL, LITTLE CLAY, 
FEW COBBLES 


VERY STIFF, COARSE 
TO FINE SAND, CLAY, 
LITTLE SILT, GRAVEL 


VERY DENSE 
FINE SAND, GRAVEL, 
SOME SILT, CLAY 





WATER LEVEL 12'C' 
‘USED 6" AUGERS, LENGTH . 19'0" 


NUMBER OF 


DRILLER: F. WINGERTER, INSPECTOR: L. 


DRIVE SAMPLES (S), 6 


DATE STARTED & COMPLETED: 4-29-85 


® All samples have been visually classified by 0D 


¥ i 
ptt : 


S#1, FROM G.S. TO 2'0" 
RECOVERED 4" 


S#2, FROM 2'O" To 4'0" 
RECOVERED 4" 


SAMPLED FROM 4'O" To 6'0" 
NO REOOVERY 


S#3, FROM 9'0" TO 11'O" 
REQOVERED 13" 


S#4, FROM 11'0" To 11'8" 


RECOVERED 4" 


S#5, FROM 14'0" 10 16'0" 
RECOVERED 19" 


S#6, FROM 19'0" TO 21'0" 
RECOVERED 12" 


Unless otherwise specified, water levels noted were observed at completion of 


borings, and do not necessarily represent permanent ground water levels. Figures in right hand column indicate number of blows required to drive 
———TW0=INGH_SPLIT SAMPLER 6 inches using 140 Ib. weight failing 30 inches +t. Figures in column to left (if noted) indicate number of 


blows to drive casing one foct, using 300 Ib. weight falling 24 inches +. 


sHeer___ | sot 


1 


CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 








37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 
To ___HALEY & ALDRICH. INC., 238 MAIN ST.. CAMBRIDGE, MA. 02142 pate MAY 22, 1985 Job, No. 85217 
ieeeien PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA (H&A FILE 5762) coaig” -_ 3 ft 
BORING 3 
GROUND SURFACE 


S#1, FROM 4'0O" To 6'0" 
RECOVERED 24"' 


S#2, FROM 6'0 To 8'0" 
RECOVERED 8"' 


SAMPLED FROM 8'0" To 10'O" 
NO RECOVERY 


10°6" 
S#3, FROM 10'6" To 12'6" 
RECOVERED 8" 


12'6" 





1416" 


WATER LEVEL 7'4" 

SIZE OF AUGERS, 6'' LENGTH 5'0", NW CASING, LENGTH 8'0'' 
DRILLER: B. KNOX, INSPECTOR: R. BURSAW 

DATE STARTED & COMPLETED: 5-21-85 


All samples have been visusily classified by DRILLER __ Uniess otherwise specified, water levels noted were observed at completion of 
borings, and do not necessarily represent permanent ground water levels. Figures in right hand column indicate number of blows required to drive 
se STWO-INEH SPLIT SPIER 6 inches using 140 Ib. weight failing 30 inches +t. Figures in column to left (if noted) indicate number of 
blows to drive casing one foot, using 300 ib. weight falling 24 inches + 1 1 

SHEET > of 





i CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 








37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 
To ___HALEY _& ALDRICH, INC., 238 MAIN ST. CAMBRIDGE, MA. 02142 pate MAY 22, 1985 Job. No. 85217 
] ieéation PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA (H&A FILE 5762) goaigy = 3 
ae eee, 220 CAMBRIDGE ST., BOSTON, MA (HSA FILE 5762) ft, 
BORING : 
GROUND_SURFACE 





SH1, FROMG.S. To 2'0" 
RECPVERED 11" 


SAMPLED FROM 2'0" To 4'0" 
NO RECOVERY 


oS 


S#2, FROM 4'0" To 6'0" 
RECOVERED 17"! 


S#3, FROM 6'O" To 8'0" 


REQOVERED 5" 

SH4, FROM 8'0" To 9/0" 
arr RECOVERED 13” 

SH4A, FROM 9'0" To 10'0" 
i RECOVERED 11" 


SAMPLED FROM 10'0" To 12'0" 
NO RECOVERY 





PUSHED SAMPLER FROM 12'0" TO 13'0" 
13'0" 
WATER LEVEL 6'6" 
SIZE OF AUGERS 6", LENGTH 8'0" 
DRILLER: B. KNOX, INSPECTOR: R. BURSAW 
DATE STARTED & COMPLETED: 5-21-85 


All sempies have been visuaily classified by __DRILLER Unless otherwise specified, water levels noted were observed at compietion of 

borings, and do not TSR represent permanent ground water levels. Figures in right hand column indicate number of blows required to drive 
inches using 140 Ib. weight failing 30 inches +. Figures in column to lett (if noted) indicate number of 

blows to drive casing one foot, using 300 Ib. weight falling 24 inches -b. 1 1 


| SHEET ____-_____of 


| -. CARR-DEE TEST BORING AND CONSTRUCTION CORPORATION 











37 LINDEN STREET P.O. BOX 321 MEDFORD, MASSACHUSETTS 02155 Telephone 391-4500 
To ALDRICH, INC., 238 MAIN ST., CAMBRIDGE, MA. 02142 pate MAY 22, 1985 seh na oe 
| pecs PROPOSED OFFICE BUILDING, 326 CAMBRIDGE ST., BOSTON, MA (HSA FILE 5762) ea ee 
BORING 7 
GROUND_SURFACE 
Pr, Gee 0 ee Gare 


S#1, FROM 0'6" To 2'6" 
REQOVERED 16" 


S#2, FROM 2'6" To 4'6" 
RECOVERED 23" 


S#3, FROM 4'6" TO 6'6" 
REOOVERED 7"! 


SH4, FROM 6'6" T0 8'6"' 
RECPVERED 5" 


S#5, FROM 8'6" To 10'6" 
RECOVERED 14" 


S#6, FROM 10'6" To 11'6" 
RECOVERED 10” 

SH6A, FROM 11'6" To 12'6" 

REQOVERED 10" 


8 11'6" 


INORGANIC SILT, TRACE OF 
FINE SAND & SHELLS 


S#7, FROM 12'6" To 15'0" 
RECOVERED 8" 


S#7A, FROM 15'0" TO 16'0" 
RECOVERED 7" 


15'0" 





S#8, FROM 16'0" To 18'0" 


REQOVERED 8" 
18'0" 


WATER LEVEL 7'6" 

SIZE OF AUGERS 6", LENGIH 8'0"' 
DRILLER: B. KNOX, INSPECTOR: R. BURSAW 
DATE STARTED & COMPLETED: 5-21-85 


All samples have been visually classified by DRILLER Uniess otherwise specified, water levels noted were observed at completion of 


borings. and do pet tocograrily pepresent permanent ground water levels. Figures in right hand column indicate number ot blows required to drive 


inches using 140 Ib. weight failing 30 inches +. Figures in column to left (if noted) indicate number of 
blows to drive casing orie foot, using 300 Ib. weight falling 24 inches +. 





sHeet__1 ot i 


MGH Professional Office Building 





«G) GUILD DRILLING CO., INC. sueer__1__ op _1| 























100 WATER STREET EAST PROVIDENCE, R. | DATE ee See 
+ Haley & Aldrich, Inc. Cambridge, Mass. HOLE NO.____B-6 
provect nameionitorWells ,261CambridgeS cy eid BOSTON ,MASS. LINE & STA. Rees 
REPORTSENTTO__ above tO NO. OFFSET 
SAMPLES SENTTO____taken at site Jour jogno, __ 87-623 SURF. ELEV. ult 
9 GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. aa Lime 
Pra eg 2 after COMP sy ourg Hollow-Stem S/S START yey om. 
a eae Type Augers 3-3/4" + 1 soupueTe Bm: 
1-378 AL HRS. 
sins T20F BORING FOREMAN P.Thornsbu 
after___.__ Hours Hemmer Wt. 
Hammer Fall = _ so" SOILS ENGR. 
LOCATION OF BORING: | 
Sample Blows per 6" i SOIL IDENTIFICATION ae 







on Sampler : Remarks include color, gradation, Type of 

soil etc. Rock- -color, type, condition, nard- 

ness, Drilling time, seams and etc. | No. |Pen| Rec 
Brown fine to coarse SAND & | 1 [24] 18! 


gravel, FILL fay 
12 | yaprd 
iii tt 2 
abrich ti tt ie Dien 


Depths 
From- To 


















ee pe ast oa Psa" 
a ae Fas Cy es Se rt, 
rp_ iy 12 a 0 
[|g -40' lp 14 14 1.6. BSE 
Pee pe af | op 10'-0" oan ane 
ot et9* ben fg lg ft Black organic SILT in wash cee U 
ay eee eee oe es =. 
|__ [iz'-14" [D161] 8 121) 13'-0"|“"r° — a 
as Se Ee eS ees See ean eee silty medium to [| | | 
r*) a iat ae as Pare on| fine SAND Beat Te 
aaa ae FT ; | 
=o AL Sd STAT relent yc EBBIE 
Ci eee ee 18'-0" ET 
= sees a os ia ee 
aes 
al ary See ae ae Installed 2" PVC Monitor == 





well @ 14' 
Used: 10' of screen, 4' of 
riser, 4 bags of Ottawa 











lbs. bentonite balls, and 
1 road box. 








ae peas ei 
Be ee eA Sd] 
eee ey a oe 
aT erect) Mca aa Ee ea) ee ae 
r) GROUND SURFACE TO 4" USED _@ugers'CASING: THEN +f 6 then inst. we 
Sample Type Proportions Used 1401b Wt.x 30" fail on 2''0.0. ae SUMMARY: 
OzOry C=Cored W= Washed trace OtolO% | Cohesioniess Density | Cohesive Consistency Earth Boring 18° 
UP: Undisturbed Piston little 10 1020% Q-10 Loose O-4 Soft 30+ Hard] Rock Coring 
TP=Test Pit A-:Auger V=Vane Test some  20t035% ee eae aan Bee Samples 
UT=Undisturbed Thinwall and = 35 to 50% 50+ Very Dense 15-30 V-Stift HOLE NO. B-6 


__ TOWN PRESS — EAST PROV. 


To tr ieee teres oe 


















































Te, 
1 i 
(GS) GUILD DRILLING CO., INC. SHEET ort 
<u 100 WATER STREET EAST PROVIDENCE, R |. abe eae ET ae 
Haley & Aldrich, Inc. Cambridge, Mass. Hove No. __B- 101 
$6 cbt ey ees ee ADDRESS me aeee 
provect Name M.G.H, Professional Location boston, Mass. : 
REPORT SENT TO_Above Office Bldg. & EX€Gpeg,; yo 0217-01 OFFSET 
SAMPLES SENT TO Laken At Site oe 88-524 SURF. ELEV. 
Oat Ti 
GROUND WATER OBSERVATIONS : Lime . 
9! 2/11/88 START 2/10/88 om 
At after dours Type COMPLETE 2/11/88 Se gm 








TOTAL HRS. 

BORING FOREMAN _G. BrouTTette 
INSPECTOR 
SOILS ENGR. C,S. Osgood 


Size iO. 4" 1-3/8" 
dommer Wt 300# 140# BIT 


Hammer Fall 








(w/19' Casing) 
ofter 







At —— ours 














LOCATION CF BORING 





































































































_ | Casing Sampie Bicws per 6. SOIL IDENTIFICATION SAMPLE 
e Biows Ceptns on Sempier Seibr ig ienaaie Speen yee et 
soil etc. Rock-color, type, condition, hard- 

a ae From- T9 Berpet To. : ness, Drilling time, caane and etc. , | No. [Pen| Pec 
i CN (ee A 6" Topsoil-Brown fine to [1_| 2479" 
ae eae es aa medium SAND & Silt (Fill) [71 | 

ao ee ee ee ae 
ae ae See ae al 
ee Oe a ee SAND & Cinder (Fill) & 2 2418! 
aces ee aes © a Cement & Brick (Fill) ee 
ees Saeete See eases nee OE! ae ee 
i ee! Ca eal ee: oe ane 
Sa Sp eigen UN (A: RS ee a eee mee a 
es Ce ae ee (2 attempts) Gray Brown B24" 
ee eae es ee ee Bee fine to medium SAND & Silt ane 
a a & Clay (Fill) some Brick, ie ee 
ean eae Se ee Wood 
acannon Pee ee |__| 
SS as eae ae a 24 ils 
Dark Brown fine organic 
oe ee ee SILT, trace of Fibrous — 
eae |Search ie ae ae 
Gray silty CLAY, trace of 
ee Stn beh 
(Ee Ee es ee | 
a SSSeenee ten Oe ee es ae 
[seks anne Gee ee eS =e 
eae) Ses ee eet Wes eves et Pees cea 
eo De 6 | 240124 
eae eames Gees 7 a ee 
eae Saree =e eae 
ae See pose 
MEME D_18 (no Gravel) 7 [24']24 
ieee Gees as FD bo dll 
areas See art Benes ee ie 
[___(34'-36' |p je | Bas 
ee ere ae re ae 
eae: Dake Seen ele 
SROUNO SURFACE TO useD HW CASING: = THEN 
| Semple Tye Proportions Used (40 lb Wt.x 30° fallon 2 0.0. Samoter SUMMARY" 
O:Dry Ceccred Ne Anszed trace 01010Y5 Cohesionless Density salsa pSeeer ei Boring QL 
UP sleadistursed Prt 4 : ' 0-10 Loose zs oft Hard ock Coring 
eee emed, peje as E1E0 Oy 16-30 Niea Dense 4-8 M/Stift Samples __1> 
:Tect Pir Acducer /:¥ine vest some 20t035% 30-50 Nense 8-15 Stiff 
JTturdisturced Po cwait ind 35 to 50% | 290 + Very Dense 15-30 V-Stitf HOLE NO B-l 





) GUILD DRILLING CoO., INC. SHEET 2__or2 





























100 WATER STREET EAST PROVIDENCE, R | OATE 
re HOLE No. __B-101 
ee | RESS LINE & STA. 
PROJECT NAME LOCATION: Soa 8 os ee Ze 
REPORT SENT TO PROV. no.0217-0Ol OFFSET 
SAMPLES SENT TO our yoano.88-524 ss SURF. ELV. 
Date Time 
SROUND WATER OBSERVATIONS et 
START 2/10/88 
after. Hours Type COMPLETE 2/ 11/88 
re TOTAL HRS. 
ofter___ ss Hours dommer Wt ret alas 
Hammer Fall ew SOILS ENGR. a 





LOCATION OF BORING 


Sample Blows per 6" i SOIL IDENTIFICATION 
Depths on Sampier Remarks include color, gradation, Type of 


To soil etc. Rock- -color, type, condition, hard- 
6-121 12-181Co ' ness, Drilling time, seams and etc | No [Pen] F 


oe ee al Gray silty CLAY, 





iq 
id 


























SAMPLE 


DEPTH 














trace of aie 

iq Fa Mewcesee eo ae ae oe medium Gravel er 
Raa ee ee ce ae 
ee See oe aw 

ae eee Set 5 ee a 
ig Ee ed 


es Serer DO Gee eae 
— 44" -46' See 









iy aA 
‘id a ee ee yf | 
tt | | 
: | Cd Sn ase Sa aa eae 
pL 49'-51' fp | 37] 46] 23] Brown Fine ke median SAND’ LoLoe 
ea eee ae Dc) ee Layee C19") dn Gray etatys 
é: 
@ RET Ry ee ee ee es Glaysithace-Se sand aiixed (20 
| See Sh eo fetes 
eet (eer ee ee ee ee ae 
q as A ee ee ee Brown fine to coarse SAND [TZ / 2a" 
psn el 
= ole Se 
foe sens ame 
a fe eee hs ee ete om 
: serosa —— 
eae ees emeereee De D:)” See es — 
Se ih a rf We el 
q ee are hana ee Installed (2" Sch. 40 Pvc)[—T—_] 
ee EE: eee Monitor Well at 20! a 
a ae a ae 15'-Slotted/5'-Solid ee 
| ae Sey a aes ES De eee eer 
SS ee ear Hae le) See eae 5-Peastone = ae 
aR aa feats: eae eae 1/4-Pail of Bentonite Balik | | 
‘ RESEEE ees Oe Seon Sd ee 1/4-Bag of Cement ae ae 
q eas Eanes ar (ie ae 1-Road Box ke 
i Pee Pe a ee ee Paes es 
fs Se ee ee es ae 
4 eat a ee Pea 
-—+—__{[ f ff con ae 
Sea ey eee ee ee a ee 
; GROUND SURFACE TO ae USED __ HW “CASING: THEN vpen 
id Somole Type Proportions Used 140 lb Wt.x 30''failon 2 00. Sampler SUMMARY: 
O:Ory ¢:Cored W=Wasned trace O0t010% Cohesionless Density | Cohesive Consistency Earth Boring 
UP=Undisturbed Piston uttte 0 1020% 0-10 Loose 0-4 Soft 30 + Hard} Rock Coring 
if TP=Test Pit A-4uger V=Vane Test some 20t035% ee korea ane Meee eaves 
; : UT=Undisturced Thinwail and 35to50% ; 80+ Very Dense 5-30 V-Stitt HOLE NO 


B-101 


TOWN PRESS — EAST PROV. 


" nem ao “a a 





q 
iq 


— 











































































GUILD DRILLING CO., INC. sHeet___1 og _1 
100 WATER STREET EAST PROVIDENCE, R 1. DATE 
10 Haley & Aldrich, Inc. ADDRESS Cambridge, Mass. HOLE No, _ B- 102 
provect name M.G.H. Professional I ation Boston, Mass. LINE & STA. 
REPORT SENT TO Above / Office Bldg. xe PROU.NO. 6217-01 OFFSET 
SAMPLES SENT TO_Taken At Site fia JOBNO, 987524 «| SURF. ELV. 
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. Dore aims 
6!' Comp. START 2/11/88 e 
At __ after ____* Hours Type HW ___—s«dE COMPLETE 2 /11 /88 9. 
(w/4'HW Casing) Size iD. AM 1-3/8" TOTAL HRS. os 
BORING FOREMAN _G. BroulTett: 






riammer Wt 300+ — 140% BIT 


—— Hours 





INSPECTOR 





Al after 
















Hammer Falt SOILS ENGR. _B. Buelow 
LOCATION OF BORING ' 
Sample Type Blows per 6" SOIL !DENTIFICATION 
- Deptns oft on Sampler . Romer as color, gradation, Type of SAMPLE 
soil etc. Rock-color,t ait d- 

a Fon ORs To Bommel 8 ness, Drilting time, ears and a | No. [Pen Re 
ee a Le a 6" Topsoil-Brown fine to [1 |24'[1é 
ee ee a ee ee ee medium SAND & Cinder & a ae 

ees ie ee ce Brick, trace of Silt (Fil1)|_ | | 
Sa a eae ees aa ee 
ee ee ae Brick & Cement (Fill) (2 247: 
oes See eet ee ae sa 
a Reread ne a 
a Ue eile ee ON Oe ota ea a eee al ee 
eae ee oe, ees (a Sees a ae 
eS ee ee ee some Clay, trace of Brick < 
eee eee eel Sa a aS — es 
See) eae, ees es Pees 
aa ees ees ie Ee ian 
fr _ [adteto" | D Pec 3 3) 3.4 Brown & Gray, some Black li 
ees ae ee SE Pe fine to medium SAND & Silt |__| 
a poses Rt eee) Eee ee trace of Clay, trace of | | | 
eee Ree) Cicer: ree Gee Wood & Fiber (Fi ae a 
ee eee come een Se Brownish Yellow silt a 
q 0 y 
a er OTAY 45<Geay Brows Si 1ty r 5 | 24t2( 
fe oe ee Oe see oa 
ceeree eee es a BES |_| 
See (anand is RE: LESS: ee 
ae aa ee 
Cees eae es Fs ee ie ee 
aa (ee (Sa eva, | | 
a SET rae] 
eae eee aes Yas Seon 31:' pee tlc 
a esa eel oe pes egee Grains 
De etn ae i 
pe em ee 
eee eee Teen Sani eee pas | 
ae ne Oe ee eee pest 3 
mene ee ee heed en ee 
ae: Saeceaaes inet Shel are |e ae 
oe cee Ce eles aed car 
ee fs ot et oes a 
GROUND SURFACE TO _29° USED. Hr "CASING: - THEN. S/S to 30" 8 
Sampie_Type Proportions Used 140 1b Wt.x 30"'fall on 2°00. Sampler SUMMARY: 
O:Ory C=Cored W=Wasned trace Ot010% air ae Density | Cohesive Consistency Earth Boring ok 
UP=Undisturbed Piston little 101020% O-t Loose O-4 Soft 30+ Hord Rock Coring 
TP=Test Pit A=Auger~ V=Vone Test aaa ee 201035°% 30-50 "Dense B15 men i comets = 


B-10 


4 : 


oa 












































































| 1 1 
GUILD DRILLING CO., INC. ee 
100 WATER STREET EAST PROVIDENCE, R I one re 
ro _ftaley & Aldrich, Inc. aporess cambridge, Mass. bevacatas = 
PROJECT NAME M.G.H. Profess ional " ATION Boston, Mass. LINE & STA. 
Above Office Bldg. & Exe 6217-01 OFFSET 
REPORT SENT TO PROJ. NO. ———— = — 
SAMPLES SENT TO Taken At Site OUR JOB NO. 88-524 SURF. ELEV. 
GROUNO WATER OBSERVATICNS Dote ime 
UND ict CASING 
Co start 2/10/88 pm 
At attertOMP © Hours Tipe ee x COMPLETE _2/16/88 Bm 
: : TOTAL HRS. 
‘ O. andl 
(4'HW Casing) 7 otee! x00F BORING FOREMAN G. Broullette 
At after__.__ “curs ricmmer Wt JU INSPECTOR 
Hammer Fall SOILS ENGR. _C. S. Osgood 
LOCATION OF BORING 
x | Casing Sampie Type Biows per 6" SOIL IDENTIFICATION SAMPLE 
r Blows Ceptns of an Samper Remarks inciude color, gradation, Type of 
e Fro To soil etc. Rock-color, type, condition, hard- 
4 d : peee 7 Pompe = [S22 12-16 3 72-18 | Consist. ness, Drilling time, seams ondetc. | I No [Pen Rec 


c 
ry 
wa) 


1 - Brown fine to Pi f 24712" 
medium SAND & Cinders & mz 


roy 
3 






















Pee eae 
Ce ae ae Brick (Fill) y 
ee ee ee penta y 
oe Te i ee r 3 | 24P'14' 
ery Scere eee) Gs eee ee ef 4 
See ip ee ee ee eS WaB0E 
aes rm ee eee eee — 
ees 
ep oed (De 16..) 6 6 a 
—— —{ ++ é+—_ - +— Gravel (Fill) mixed (Fil1) L_| | 
| Bese -—}— 
ae 
eames emanates ees ae ee 
fr Tia-16'_ [pd [5 | 4 4 Pb eae 
[Soa aera cae ae ee : a ae 
Black to Gray organic SILT 
——— mie fim ete 
Sea Shells 
pee ee sea tity CLAY, soma Fine a BD 
22 = =o t Be Gand & Gravel oat 
ana aN aR GPF 7 a hs Ss 
en rea a! SS (aeaed Sa ceeqi-sttempte) an es 
pe eae oe ee Cea ai ae re 
y silty CLAY 
ee Renee aie ee eee 
Yr] 24%-26" [Df 7) Y 8] 24 
as eee SE Paes 
eee he set et oe eee a a 
Lee NT aa ai ae 
rTo9r-a)' _ [p [5 | 6 [7 LO] 2at22 
ae Rees RS == 
ee RE ge es lee ee ad Bottom of Boring 31' -+— 
ee see aes az 
aes eee ee ee 
aes et eat — 
eee 
es Seren aes EE a 
ae eee es ae —— 
aero eet ee eee 
a meee are ea Se ime 
| SROUND SuREACE TO 19! used _HW “CASING: THEN S/S to 31 
i 
Sampie Tyce Proport Used 40 lb Wt.x 30’ fation 2 0.0. Samot SUMMARY: 
2:Dry ae Atwasned ate nos Cohesioniess Boas Cobesive eonssendy Earth Boring 31" 
UG=Lndisterged Fiston yitle 10102075 0-10 Loose O-4 Soft 30 + Hard} Rock Coring 
SUSE Dh ekg a’ gute tit fn ; £ a = Med. Dens -8 } i ampies 
re: Tect A-Auger /:Vone Test some  20t035% acco st ese : Aue er : 
f  uTsurcisturced Thiawal ond 3B5to50% ; FO+ Very Dense 15-30 V-Shtt HOLE NO 


B-103 








1 1 














































GUILD ORILLING CoO., INC. SHEET OF 
100 WATER STREET EAST PROVIDENCE, 8 |. One 
Haley & Aldrich, I Ganbrid M HOLE No. ___B- 104 
a aley rich, Inc. ADDRESS ambridge, Mass. : 
PROJECT NAME M.G.H. Professional i ATION Boston, Mass. LINE @ STA. 
REPORT SENT TO Above / Office Bidg. & Exe PROJ.NO. 6217-01 OF FSET Sa ea eee ree 
SAMPLES SENT TO Laken At Site OUR JOBNO, _087524 SURF. ELEV. 
Dofe Time 
GROUNO WATER OBSERVATIONS CASING re «as. 
Mud Level 5! START 2/47/88 __ om 
At ter Hours Tyne COMPLETE 2/18/ 88 yy 
Sizer O TOTAL HRS. a Res ee 
q ° u 
after_______ Hours emmer Wt Soe oreman _G, BroulTette tte 
Hammer Fall ee): SOILS ENGR. _C. 5S. Osgood 
LOCATION OF BORING 
= | Casing | — Sempie A Eiows per 6 SOIL IDENTIFICATION SABLE 
F | Blows Deotrs f on Sompier Remarks include color, gradation, Type of 
ia per soil etc. Rock-color, type, condition, hard- 
Se foot oP ; . ness, Orilling time, seams and etc. | No | Pen| Rec. 
o'-2! D1 31. 3] 6” Topsoil-Brown & Black [7 pa" 18! 
ealohees Eee ee oe he es ee fine to medium SAND & meee 
A EA A a Cinder, some Brick (11) [FRR 
a ee Sas Ee ee ee ae 
en ee ee All Brick 
eae ieee! Os 7 Sa 
68 DIOL 8 7 | 4 [24"' 
oe ees eae Ys ee ee ae ie 
Sebec ea (eee ae 2 ee oe ts ee od 
ae ee ee Grayish silty CLAY (Fill) Br 
Gee ee ee eee i 
Pe ee i 5 
ae eee ae es a ae = 
eee eee Ee Bin Lees eae 
ee tp a 2 30 Gray fine to coarse SAND pgm 
aaa ee WE & Gravel & Glass (Fill) [7] 
ae ee as ee es 17' 
a ree : 
Sa (cesses es oa ray Sey A oad es 
> eect: 
ee eee Ese 2s ee ee 
eee es Eee 
a ans ee ae eee ee 
A od ie 
[| 24°=26" in Eg te 5 | 24 
eee eee eas ee ee ae ae 
[-——}-_}-}-— ae 
a ee ea 
139 op earen 
eae eee Pa eee 
ees ee eee ae mae 
Sete 0a a eee oe 34! A oy fel et at 
ee a IGT PD ee Gray silty CLAY, some fine ,10[24"24" 
(sear area om Oe EoLnee cane 4 
i Pees 6 a ae Pee 38'6" =e 
fF ices Fie wo sooner 
GROUND SURFACE TO 19 useD _HW “CASING: THEN S/S to 6 
Sompie Type Proportions Used | I40ib Wt.x 30 ‘falton 2 0D. Samoter SUMMARY: 
O:Dry C:Cored WeNaseaa Irace O1010% Cohesioniess Density “Conese? Consistency Earth Boring _OL' 
| YP 2Undistursed ston “tte 0 1620°%, 9-10 Loose O-4 Soft 30 + Hord pone ail 


TPsTest Pit Az4ucer ¥=¥one Test some 29t025%. 2 Meg: Dense pair MOU 








retort 40 “Tarom fine co coarse Geavel it [tah af" 
eemetead 





©) GUILD DRILLING Co., INC. SHEET__2__ oF 

















































100 WATER STREET EAST PROVIDENCE, R | DATE 
HOLE NO. _B- 104 
Lae NAME ieee. pais 
REPORT SENT TO PROG NO ra ee 62-1701 OFFSET 
SAMPLES SENT TO ae yopno, 88-524 ss SURF. ELEV. 
Dofe Time 
GROUNO WATER OBSERVATIONS CORE BAR. se = 
START 
after. ss Hours Type : COMPLETE 
es TOTAL HRS. 
ofter_______ Hours dommer Wt ee la 
Hammer Fati SOILS ENGR. 
LOCATION OF BORING 
Casing Sample Type Biows per 6" i SOIL IDENTIFICATION SAMPLE 










of on Sompler Remarks include color, gradation, Type of 
soil etc. Rock-color, type, condition, hard - 
Pen| 


Blows Deptns 


per 


DEPTH 






iaeiesly grees ness, Drilling time, seams and etc 


















ma 
Rae ee ae Te 
Bee eee ee some Silt, (Mixed) ae 
PO 49"-51' = [pf ag] 5i [590 | with Layer of Clean fine 113. | 24 
a | “= 
Ue nt a 
RE TR ee ee Lees Cee ee | | 
p54 -55'6" Ip [ar] 41 [ei | Brown fine to coarse SAND, 14_| 731" 
a 
Gieaee eeees Gees See eacd oF Side a 
ear a ie as ee eee eee aa 
ae aa Ses ea ee 
orew bas ee a ee ee ie 
a a ee Pell 















fof 6" some Gravel [J] 
Svan eee ce Aas eal ee Bottom of Boring 61' a el 
pele ee i ie Installed (2" Sch. 40 PYC) [—]— 
Be Se ee ee, Cs Bs at 20' aie 
ee aes ee ee 5 -Bags of Ottawa Sand =a 
(nel) Re ar PY eee aber) 5-Peastone | 
Pane Serr aa has 1/4-Bentonite Balls aes 
ia ae ine tow 1/4-Bag of Cement ee ce 
es aa ee aa ia 1-Road Box —— 
Sais Rees Pe Re es ee 
Cay Eeaiaeapeneesoeas Snore een Sees On ame 
| | a cane 
RRP) Eeaeateee, er Cel, Geneet Meier iad ae 
ae es eee ee = Se 
Ie es cs ae en ae 
a Sacer ars an eee bee z= 
pf f+ 4 4 aaa 
ee cca os Ne Ale oe ea 
GROUND SURFACE TO USED “CASING: THEN 
Sample Type Proportions Used 140 1b Wt.x 30''fallon 2 0.0. Sampler SUMMARY: 
O:Dry c=Cored A= .vasned trace 01010 % Babe eas, ial oe eee. ae aad pags ae 
UP: Undisturbed Fiston iittie 10 1020% O-! oose : on of Ock Loring ____ 
TP=Test Pt Asfuger V=Vane Test some  20t035% oo ee ee Lsatelee: 





ee Re 


G) GUILD DRILLING Co., INC. seer__t op _1 


100 WATER STREET EAST PROVIDENCE, R |. OATE 
ee Haley & Aldrich, Inc. ADORESS Cambridge, Mass. HOLE NO. ____B-105 _ 
provect name M.G.H. Professional [" ation Boston, Mass, LINE@ STA. 

: cOSEORS ASS eo 
REPORT SENT TO__Above 7 Office Blde. & X€G peo) NO 6217-01 OFFSET 
SAMPLES SENT TO Laken At Site eee — 88-524 SURF ELEY. 
Dofe Time 
GROUND WATER OBSERVATIONS - = Dote Time 
ae en SING CORE BAR ee 2/09/88 o: 
ree ee Type ——— |Comptete _2/10/88 gs 
(w/19' HW Casing) Size 1.D. TOTAL HRS. 
after Hours ' = Wt BORING FOREMAN _G. Broullette 
se Hemmer Wt =~ INSPECTOR __C. S"Osgood 
Hammer Fal! SOILS ENGR. 








LOCATION OF BORING: 
























Blows per 6" 
on Sampler 


SOIL IDENTIFICATION 
Remarks include color, gradation, Type of 
soil etc. Rock-color, type, condition, hard- 

ness, Drilling time, seoms ond etc. 


Sample 
Depths 













6"' Topsoil-Brown fine 




































|| SAND, some Silt (Fill) _ 
eee ONE: ees ee Re LAs le! 
ree ee Se ee Cobbles ee ass 
ae eae Ee ee ee et ee BS cy ee 5 EDIE 
er ees ee ee eee Black organic SILT & fine 
ee se to medium Sand mixed ee es 
+} (Fill) some Oil,trace of Steal | 
ea tl a ST Stone & eiliy Ga Git) 
Cee Lr a a SY ae D 
Loe Te ed p ee ae 
fee le eee ore nee et he ed 
ey ae ese Fano eet eae £3e Petes Ae last sn ont SI eT 
eee a Brown fine to medium SAND ne 
eee Le 3 
a OO Seung ee de> Ya 
—--—__ +++ 1 17'6" (Fill) eto 
ere Saae ae, eax 
Gray silty CLAY, little —| 
Cees eee an] Eats be atl he 
os mae Re saiallae fe Be 
Rea 
eS aa eee eee eee ee a 
ae ee ies ee ee 4 
a Sn Ce Se aoe ie I 
eee ety 
ieee es Det ees —{ 
peo ae | es ae = 
=a || cece! 
og 208A OED to _| | 7 [24424 
CRRA Ga eed Pe) es ae 31" ei me 
Reread ae De a ees ; ; ep 
Bottom of Boring 31 
GRRTS SE Sires eee Sek ess eee ——- 
eee, eee a ee aay 
eae et ee a ee = as 
aes ee A a es a alenee 
ES eae ey (ee es a 
oe ee ee ae ee Se = 
eae ES at oe ee | 
+ + 4 Ee 
GROUND SURFACE TO__19' USED __HW "CASING: = THEN to 31' 
Samole_ Type Proportions Used 140 1b Wt. x 30" fali on 20.0. Sampler SUMMARY: 
O-Ory C:=Cored W=Washed trace 01010% pg oe sar el ee ects a oS 
UP = Undisturbed Piston “fittle = 10 t020% : vose = Our ard} Nock Coring 
TP=Test Pit A=Auger V=Vone Test some 201035% os ier hia ra me samples 





“Ate MIN B-105 























GUILD DRILLING CoO., INC. sHeet__t__or_2_ 
100 WATER STREET EAST PROVIDENCE, R |. OME 
ro _Haley & Aldrich, Inc. Aporess cambridge, Mass. HOLE NO. B= 107 
PROJECT NAME M.G.H. Professional " ATION Boston, Mass. LINE & STA. 
REPORT SENTTO_Above  / Office Bldg. & Exe¢epg) no, 6217-01 OFFSET 
SAMPLES SENT TO_Laken At Site oe 88-524 SURF. ELEV. 
Dofe Time 














GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. . 


START 2/18/88 __ ss om 
compete 2/19/88 __ Bem 





















after rtours Type HW/NW s/s ; 
Sizei O. 4" ar 1-3/8" TOTAL HRS. 
after___._. Hours Hemmer Wt 3007 140# aIT oe _G. BroulTette 





eee 30" SOILS ENGR. _B._Bue Low ; 


Hammer Fail 





LOCATION OF BORING ° 

















Bicws per 6" Moisture 


SOi. IDENTIFICATION 
on Sampier SAMPLE 


Remorks include color, gradation, Type of 
Change soil etc. Rock-color, type, condition, hard- 
Elev. ness, Drilling time, seams and etc. | No [Pen| Rec. 
2 2 


4 






Casing 
Biows 
oer 

foot 


et | 12"-Topsoil-Brown fine to jl 24" 


Strata 





| DEPTH 


















ri pee ie medium SAND & Gravel (Fill) [| | 
Pei ae ae (Brick @ 2") 
ae sh eel es hee! 4! ins sesaatnas Ne pe been igs ak 
aaa Pos.) 6 7a | Brown fine to medium SAND, 2 (24° 
ae -—_|— & silty Clay, some Gravel mae 
fe =a (Fi11) [|_| 
eas ia aa 8! peers tS aS, hare, tae Jae dl 
Sige, eae eee: Soca ane (ieee Brown fine to medium SAND | | 
ee See ee ee ee & Gravel, trace of Silt 6" 
Se) CASES DE 5 Ne (Fi11) a Ea 
eae ere an ee ee Tr [_! 
ae ae SS ew teas = —— 
tee Shoe : 
ES Ce i ag a 4 
ey Se ee 2 ee = a 
eae ieee ae DN a ee Poe | 
pe ee eee ee es Bree 
zeae] eee (el ew) a ie le 
rf {ig9r-2r" | D | TOT 15 120 5 | 2 
as =z = ae 
EA (aie a eee a aeT OA ee ee at ie 
ae eee Be es ee an ies 
rae eee a Wad ee a 
|__| 24t-20" | D [TO] ft po ea 
eae Eee? BA Fy) ee ee 
ee ee te ae ae 
;/-—_} + 1 +—__ 
|| 
Tf 29r-3y' i pp g 7 12424" 
ee ee Pn ae | = 
areas anes (ees, Ces De ae 
earn ese eeepc | ee oe (cee 
ae eae ee 
Pegg spa og Baran 
aa es A Ge See Bae 
eet ee eee ae Ss ee 376" aa 
er needy ce ee eee Gray fine to coarse SAND & ee 
ee ee creel ec taniie ces 
GROUND SURFACE TO HW useo _NW___cASING: = THEN 0: DOLEOM Se Merits 
Sarpte T,ce Proportions Used 140ib Wt.x 30 falion 2 OD. Samoier SUMMARY: 61 
O:Cry C:Cored W=Aasned trace 21010 %, Cohesioniess Censity | Cohesive Consistency Earth Boring 
UP=Unaistursed Fiston he 10 1020% ies Kea ben oan nh 20 + Hard pla Coring = 


HOLE NO. 


WOM eka Fe et (iS taaA BRA ANOS SNL Vans Rance RABA V4 O 06 














SHEET _2 

















Casing 
Blows 
per 








GUILD DRILLING CO., INC. OF __ 
100 WATER STREET EAST PROVIDENCE, R | OaTE 
HOLE NO. __B-107 
TO Peeler Ne A 
PROJECT NAME LOCATION , 
Pet. 
REPORT SENT TO proy.no._027L/OL ——s« OFFSET 
SAMPLES SENT TO ouR voaNno, 88-524 SURF. ELEV. 
Date Time 
GROUND WATER OBSERVATIONS See ean: Time 
start 2/18/88 _ 3 
At after _______. Hours Type COMPLETE 2 /19 yiafee: ee 
eehG: TOTAL HRS. 
i Sieh aloure. “Viet aes BORING FOREMAN 





INSPECTOR 


Hammer Fall SOILS ENGR. 


SOIL IDENTIFICATION 
Remarks include color, gradation, Type of 
soil etc. Rock-color, type, condition, hard- 
ness, Drilling time, seams and etc. 


Biows per 6" 
on zee 


Sample 
Depths 
From- To 











39 eh 


Brown fine SAND & coarse 
Gravel 


Gray fine SAND & Silt, 
trace of Clay in Layer 


"oo" & Gravel 


at 20' 


15'-Slotted/5'-Solid 
3-Bags of Ottawa Sand 
5-Peastone 1/4-Pail of 
Bentonite Balls 
1/4-Bag of Cement 
1-Read Box 






HW/NW 


GROUNO SURFACE TO USED CASING: THEN S/S to Bottom 
Sampie Type Proportions Used 140lb Wt.x 30''fatlon 2:0 0. Sampler SUMMARY: 
D:Dry C=Cored W=Aasned trace OtaolO% Cohesioniess Density | Cohesive Consistency Earth Boring } 
UP=Undisturbed Fiston little 10 10.20%, 0-10 Loose 0-4 Soft 30 + Hard! Rock Coring ___ 
TP=Test Pit A:4uger V=Vane Test some 20t035% er Pee mes aie samples 
UT -Viadietirnad Threati itl BRR RNOs EA 1) Via pages 62 ae mow Se HOIF NAY 








sHeet_—__L or 2 
DATE 
HOLE No.__B-109_ 





GUILD DRILLING Co., INC. 
100 WATER STREET EAST PROVIDENCE, R I. 
Haley & Aldrich, Inc. Cambridge, Mass. 

















TO ADORESS 

M.G.H. Professional Boston, Mass. LINE & STA. 
pesca oli 7 din & bree 6217-01 OFFSET 
REPORT SENT TO_Above Office Bl PROJ. NO. 
SAMPLES SENT TO_laken At Site OUR JOBNO. 98-524 SURF. ELEV. 













Oofe 
































GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. 2/5/88 on 
Ee ts START 
At afte’ HMHours | 6 HW S/S compcete 2/8/88 ik 
(2-8-88) AM Size . Ae 1-3/8" TOTAL HRS. 
j 3007 G. Broullétte 
At = after______Hours .]| Hcmmer Wt 3007 140% INSPECTOR nn ra 


INSPECTOR 
SOILS ENGR. 5. Osgood 


Hammer Falt 





LOCATION OF BORING: 


















































Casing Sampie Type Ziows per 6 SOIL IDENTIFICATION SAMPLE 
= Blows Deptns of on vasa Rerecesa vee color, gradation, Tyee ot 
soi etc. Rock-color, type, condition, hard- 
wl ber From~ To Baro oe reams een ness, Drilling time, seams and etc. ‘ | No. [Pen Rec 
ae eae Brown fine to medium SAND & | 1|24']16 
Gravel, little Brick & rf 
rer ist rae Cinder (Fi11) 2 pea 
eee eee Deer trace of Cement @ 2' Pulte Ad 
geet ie a 3 [2411/2 
ae ee ee a a a 
ee Le ef ee | 4 | 
Pen fe  e  eetee « eBL, N ett a a 
rst-3o' ip [5 [5 [10 | Some Wood & silty CLAY & 12" 
Cen Ree eee 5 We (eee Oil (Fill) mixed aie 
es SS ieee oo ee -— 
Pd 2-74" Ip ; are 
as ee oe ee ee 14" = 
a 14'-16' TEE Yellow Brown silty CLAY BRIE 
aa reraet tetas ae To ee 
eas hes FS ee mel ee 
=a ar rene es Gr cal ca ee 
ee 2 ee | ee ee Bu 
a ene Se | ee 
ae ee a BS a ee ae 
ae 6 es eed => 
| 24°-26" TD TO fT 10 fT te 
en ee ee az 
oe ees es ae =e 
reas as ee, es ee ae 
a eee SERS ee ee ee |_| 
pt 29'- 33" 6 g 24"' 
Cs Sar See 9) eae ee || 
aaa eae are ae ee ae 
aa See | ad a 
Tans) el aes ae = 
ES ee " "(eolor changed to Gray) [23] 24424 
es ae Er we ees a 
eae ees ee: ate ees | 
Sear (aman ees eee Fes ie a 
ee ae) (eet as eee | 
SS 
GROUND SURFACE To _ 14'/34 useD HW/NW CASING: THEN S/S to 61! 
Sampie Type Proportions Used 140 lb Wt.x 30" fatton 2.00. Samoler SUMMARY: 
D:Ory C:Cored W=Wasnea trace Otolo% Cohesioniess Density | Cchesive Consistency Earth Boring 
UP=Undisturped Piston ute 10 1020% om a Ao aes Soft ; 30 + Hard neck ene ; 
| TP=Test Pit AzAuger /:Vane Test some 20t035% 30-50 gence a eo voce 


uM o arm 


sae! Sie ats te. nan 













































































































E 2 
a GUILD DRILLING cCo., INC. Sheer: OF _ 
100 WATER STREET EAST PROVIDENCE, R |. ATE —_______ 
Bates : HOLE No. __B-109 
a. 22 <a LINE @ STA, 
REPORTSENTTO_. ppg yg 62-1701 CdS OFFSET 
: SAMPLES SENT TO OUR VOBNO. _°8°524 —s—s—_s«Y| SURF. ELV. 
a Dote Time 
af GROUND WATER OBSERVATIONS CORE BAR. t> 2 maar 
START § 
after... ___ Hours Type COMPLETE § 
| cone? TOTAL HRS. 
es ‘ after_______ Hours Hemmer Wt ieeson 
Hammer Fall SOILS ENGR. 
LOCATION OF BORING: 
Sample Biows per 6" SOIL IDENTIFICATION SAMPLE 
Depths on Sampler Remarks include color, gradation, Type of 
soil etc. Rock-color, type, condition, hard - 
ness, Drilling time, seams and etc. | No. [Pen] Re 
ie = 
Gray silty CLAY ia al 
Vice eee 
24 
ieee Saas ee 
; pe 
baal ae Gray silty CLAY, trace of aes 
fine Sand a 
g ia as 
i ae 
| 16 |24)|2 
] = 
=a 
ar ———4 a 
| Piz ag 
= eae ae) 
| a ee oer 
eel Gray fine SAND L138 124" 
Sg: as ee 
a Re ee Bottom of Boring 61' ele T 
. =e Paras | || 
§ aaa ie arene ia eae 


— a 


| GROUND SURFACE TO 34 USED NW "CASING: THEN S/S _to 61' 
er Sampie Type Proportions Used 140 Ib Wt.x 30" fall on 2''0.D. Sampier SUMMARY, 
O:Dry C=Cored W=Wasned trace O1010% Cohesionless Density | Cohesive Consistency Earth Boring 
i UP=Undisturbed Fision little 10 1020% 0-10 Loose 0-4 Soft 30+4Hard| Rock Coring 
ti es: eiaee ht lays 10-30 Med. Dense 4-8 M/Stiff Sampies __18 
| TP=Test Pit A=Auger V=Vone Test some 20to35% 30-50 Dense 8-15 Stiff 


UT=Undisturced Thinwail ond 3510 50% ! BN 4 Verw Nonea IR ABN \I_Oaiee HOIF NIN 





aS mm 















































1 1 
GUILD DRILLING Co., INC. if area ae: 
100 WATER STREET EAST PROVIDENCE, R | eae 
i i no. B21 10 — 
To Haley & Aldrich, Ince ADDRESS Cambridge, Mass. henna 
PROJECT NAME M.G.H. Professional LOCATION Boston, Mase --_______ ae 7 
REPORT SENT TO Above / Office Bldg. & Exe PROY.NO. 6217-0 SET 
SAMPLES SENT TO_Laken At Site OUR JOBNO. 887524 ss SURF. ELV. 
Dote Time 
GROUND WATER OBSERVATIONS AR. Pap ae — 
CASING SAMPLER CORE 8 START 2 /93 /88 om 
ar___7' in Au geatter Hours | to6 H/S s/s compteTe 2/03/88 gm 
. TOTAL HRS. 
Sizei.O. Auger_ G. Broullette 
At ———_—____—— ofter___. Hours dammer Wt. ia es AGO ; eee ———— 
Hammer Fall ss __ SOILS ENGR. C.S. Osgood 
LOCATION OF BORING: 
a Sompie Type Blows per 6" SOIL (DENTIFICATION SAMPLE 
E Cepths on Sampier Remarks include color, gradation, Type of 
a soil etc. Rock-color, type, condition, hard- 
a From-~ To r0-6] : : ness, Drilling time, seams and etc. No. [Pen| Rec 
ge cams (7 ae Sa DF a [| Brown fine to medium SAND & [1 [237 
a Seer Gravel (Fill) & Cinder, ar ees 
Eiger (pol ewe some Brick & Silt FaEA 
et eee ei Oe er [TJ 
aaa Sa e es 1/2 
aie Pee EN i Se = 
| 6 1-8 rs EPA 
aes ey ae OE ees . = 
ee Ee Ee ee ee (odor noted @ 8') Eu 
SE (ae eer eae ar Ge game Of...) Soke ad hee 
fuori" TP Black organic SILT, some Ae u 
as fine to medium Sand & Oil Pes 
RAN 5 LES AGN A) a (Fill) i 
oe a iat la byt 
ea Te, Ce eT el ee | | 
T___{ye'-18' | D | 22] 20 | 21 | [2 baataa 
ees eee [ae = 
ara Gaaarene ral ts Bottom of Sorte oe 4 
Installed (2" Sch. 40 PVC) 
ee ee pret ied | | Ed 
a ee Monitor Well at 15 ra 
ey ee en SS ee ae 
en ienaaees aes Bee 10'-Slotted/5'-Solid res 
aed areca ORSEN ag eae a) 7-Bags of Ottawa Sand + 
a, eee GY eee Seay Dae! 1/4-Pail of Bentonite Balls[~ | ] 
a ees ee a ee 1/2-Bag of Cement Pens 
ee haa 1-Road Box ie 
lee ES Ss ee Ee ee ae ee 
aaa ale | 
it Dees ee ee = ae 
eae Sas a 
(apie cara ete a Se DT = ee 
ae ae le 
as 
Rite ae ee eo ea == 
ee ae 
Peet aera caer eee (een) ee, : Pe 
GROUND SURFACE TO 15 useo Auger "CASING: THEN nstalled We 
Samole T, Proportions Used 14Q0Ib Wt.x 30’ fatlon 2' 0D. Sampler SUMMARY: 
Borie coed We Aasned trace Ot01I0% Cohesionless Density | Cohesive Consistency Earth Goring 18! 
2U M5 : it iO? 0-10 Loose 0-4 = Soft 30 + Hord| Rock Coring 
UP = Undisturbed Eon 7 ittle Ione fe io. ao Wed: berae peers sisi 
TP=Test Pit AzAuger /=Vane Test some 20to35% 30-50 Banee 8-15 Stiff 


HOLE NOwn +110 


iT -tladetornad Th aval and 3510 50%, ! 5+ Vervw Dense 1-3 V-Stitt 































1 a 

(G) GUILD DRILLING CO., INC. sneeT___>_ oF _1_ 

100 WATER STREET EAST PROVIDENCE, R 1. DATE <7 Ge 
TO __Haley & Aldrich, Ince ADORESS Cambridge, Mass. HOLE NOB= 
provect Name M.G.H. Professional I ation Boston, Mass. LINE & STA. 

REPORT SENT TO_Above Office Bldg. KO@ pags no 02 bt 8 OFFSET 
SAMPLES SENT T0 Laken At Site ee 88-524 «| SURF. ELEV. 
Dote Time 
aoe WATER OBSERVATIONS CASING SAMPLER _s Rie - 
At __8' 20'NW after Hours Type HW S/S COMPLETE 774/88 am 


7' 10' HW (Comp.) 


ofter______ Hours 


TOTAL HRS. 

BORING FOREMAN _G. BroulTette 
INSPECTOR 

SOILS ENGR. __C:_5. Osgood 


Sizei 0. 4 1-3/8" 
Hemmer Wt. 300# 140+ BIT 
30" 














At 








Hammer Fall 


LOCATION OF BORING. 





















SOIL IDENTIFICATION 
Remarks include color, gradation, Type of 
soil etc. Rock-color, type, condition, hard- 
ness, Drilling time, seams and etc. 


Bicws per 6" 
on Sampler 


SAMPLE 


No. |Pen| Rec 
Brown fine to medium SAND | 1 24fa" 
& Gravel (Fill) some Silt [| | 
| 2 | 24¥10! 
ana 


& Cinders 
1 3 | OAfT 4! 




















Casing 
Blows 






DEPTH 


& Brick 


at, es REED, (3 ot Fe 
Black organic SILT & Oil 








ee (s 
poon went down side of 
—_—— Blocks) —— 
rT 73'6"-i5'g p (3 [5 [8 | Granite Blocks STE 
fee ee Ft 
rT 15'6"-37'6 D | 20/47 | 48 | Gray silty CLAY 6 | 241'15' 


0 G 
eee em ie 1 


a TLS BARE 
pean) al ey a reales 
a AP ea 
ea ees Cs ee ee 
r__| 29'-33' |p 9 fo EBPAGE 
(a cara nnd Ts as 
reser oe Tor 24] 
a OD ee es 
SRR TL EO Pail alae 
a aera Ea Se Raa DR a ae 
rf aeeege Do ee 2 
en Sean ee Eas (ed Fai 
4o'-5i" [p {5 | Ur | 22 | Trace of Sand | 131 24!" 


| 
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TEST BORING REPORT 








Project CHARLES RIVER PLAZA ADDITION, CAMBRIDGE STREET, BOSTON, MA File No. 27194-000 

Client THE DAVIS COMPANIES Sheet No. 1 of 5 

Contractor GUILD DRILLING CO., INC. Start September 23, 2002 
Finish September 26, 2002 

Sampler Drilling Equipment and Procedures Driller K. Fisher 
Type HW Ss NX | Rig Make & Model: Dietrich D-50 Truck H&A Rep. PP. Pope 
F : . Bit Type: Roller Bit Elevation 

inside Diameter (in. 

n (in.)| 4.0 1 3/8 2.0 Drill Mud: None Datum 

Hammer Weight Tl 300 140 - | Casing: PW spun 22.3 /HW driven 24.0/NW spun 93.Location See Plan 

Hammer Fall (in.) 24 30 - Hoist/Hammer: Cat-Head Doughnut Hammer 











Field Test 
Visual-Manual Identification and Description 


(Density/consistency, color, GROUP NAME, max. particle size’, 
structure, odor, moisture, optional descriptions, geologic interpretation) 


Sample No. 
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Dilatancy 
Toughness 
| Plasticity 
Strenoth 
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o} Depth (ft.) 
Well Diagram 








-Black bituminous ASPHALT- 
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1.7 
-VOID- 
(Ground level of Parking Garage) 
5 a 
B 
3 
< 
5 
Z 
=| 
10 Fa - 
= | 10.0 -Reinforced CONCRETE- Paeeae 
ie) 
z eal es 
11.2 
: -VOID- 
2. is (First sublevel of Parking Garage) 
Water Level Data Sampie identification Well Diagram Summa 








Elapsed 


mesnkipe Overburden (lin. ft.) 94.0 














USCS_TB4 USCSLIB4.GLB USCST8+CORE4.GDT G:\27194\000\27194000TB.GPJ 
ped 
fo) 


CU) 
| Dae | [Tine Bottom Bottom Ov Oren end Ree CE] Screen 
Tie ie fe a oe T Thin Wall Tube Filter Sand Rock Cored (lin. ft.) 10.0 
Ea 20.8 | 20.8 U—_Undisturbed Sample cottogs Samples $14, C2 
rou 
S - Split Spoon b= Concrete Bori 
j oring No. 

G __Geoprobe SSN Bentonite Seat g B100 

Field Tests: Dilatancy: R-Rapid, S-Slow, N-None Plasticity: N-Nonplastic, L-Low, M-Medium, H-High 
: Toughness: L-Low. M-Medi H-High Dry Strength: N-None, L-Low, M-Medium, H-Hig -Very High 
SPT = Sampler blows per 6 in. Maximum particle size (mm) is determined by direct observation within the limitations of sampler size (in millimeters). 
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc 


pen a 


iti ey sete; «= ibaa Sos ee 


Oct 17, 02 
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eu els s Gravel! Sand Field Tes 
= Ze si; fia ie Visuai-Manual Identification and Description 2 
= a~/o=)| 2| e § pe 2 ee ol a1 Siz 
£/- jeagjes aiS (3 $2) Si 3] 8) 2 elels 
a Fhe eleala 3 ~ rs (Density/consistency, color, GROUP NAME, max. particle size’, Siz Ol Si a] 2) 8) Oo) F 
4 79) S os Oo 8 $ ue; 8 structure, odor, moisture, optional descriptions, geologic interpretation) | se! se | 3] 3@/ 38/ 3& 5|° = 
20 ES Ree ely RESON eae ae Perancena 
20.8 -Reinforced CONCRETE- 
-———_+—____—_—_— - - 
19 $1 22.3 22.3 Medium dense brown poorly graded SAND with gravel (SP), mps 20 
3 1 24.3 mm, no structure, no odor, moist. 
18 
9 -FILL- 
aa ee i 
25 4 
26.5 
5 S2 | 29.0 CL | Stiff olive brown lean CLAY (CL), mps<0.05 mm, occasional silt d NH] H 
7 24 | 31.0 partings, no odor, moist. 
30 4 
9 -MARINE DEPOSIT- 
| = oe 
2 $3 | 34.0 CL | Stiff olive brown lean CLAY (CL), mps<0.05 mm, occasional silt noo}N|HIH 
4 10 | 36.0 partings, no odor, moist. 
35 4 5 
6 
|. 





2 S4 | 39.0 CL | Similar to above except medium stiff. 











CL | Similar to above except very soft. 





» 
on 















































WOR! S6 | 49.0 CL | Similar to above. 


‘SPT = Sampler blows per 6 in. 7Maximum particle size (mm) is determined by direct observation within the limitations of sampler Borin 9g No B100 
WOTE:_ Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, inc. 
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om ~_|/f&Is 3 ; ; _ Gravel| Sand Field Test 
e - = ae. 5; e Visual-Manual identification and Description P a} & ees g 
=|. jag las/a/2 |2 sie) sisi eo) 8) Sie) z 
eet EG IE a/-| 3 és (Density/consistency, color, GROUP NAME, max. particle size’, SlE\S) SF EF 8) S| s 
8! G |Ge dO | 2] GH F | structure, odor, moisture, optional descriptions, geologic interpretation) | 3¢/ 38 | 38/38] se] 3 a 3 2 
TOW Po st a Ss iS ey BG Pe 
50 
Mon ead er 
WOR| S7 | 54.0 CL | Similar to above. 
WOH/1§" 24 | 56.0 
§5 ° 
WOR] S8 | 59.0 CL | Similar to above. 
WOH| 24 | 61.0 
60 4 -MARINE DEPOSIT- 
3 
OH/24" S9 | 64.0 CL | Similar to above. 
24 | 66.0 
65 + 
WOR S10 | 69.0 CL | Similar to above. 
OH/1§" 18 | 71.0 
70 
OH/12" S11 | 74.0 CL | Very soft olive brown lean CLAY (CL), mps<0.05 mm, occasional Loo NiwHIH 
24 | 76.0 fine sand seams, moist. 
a 1 
8 
be ~— 4--- + | 
"SPT = Sampler biows per 6 in. ?Maximum particle size (mm) is determined by direct observation within the limitations of sampler Borin 9 No B100 
WOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. 
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TEST BORING REPORT 





Visual-Manual Identification and Description 


(Density/consistency, color, GROUP NAME, max. particle size’, 
structure, odor, moisture, optional descriptions, geologic interpretation) 


Hard olive gray sandy jean CLAY (CL), mps 20 mm, no structure, no 
odor, moist. 


-GLACIAL TILL- 


Similar to above. 
Note: Coarse fraction consists of pieces of weathered argillite. 


Similar to above. 
TOP OF BEDROCK 90.5 FT 


Begin rock core at 94.0 ft. 


SEE CORE BORING REPORT FOR ROCK DETAILS 


‘SPT = Sampler blows per 6 in. ?Maximum particle size (mm) is determined by direct observation within the limitations of sampler 
Wore: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. 


Advanced roller bit 2.0 ft. Advanced 3.0 in. diameter casing to 94.0 ft. 
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Drilling 
Rate 
Min./ft 








Recovery/RQD Well) Elev./ 
—ee— Weath- | Dia- | Depth 
% ering jgram} (ft) 





NO WELL INSTALLED 























Boring No. B100 


CORE BORING REPORT File No.  27194-000 


SheetNo. 5of 5 


Visual Description 
and Remarks 


SEE TEST BORING REPORT FOR OVERBURDEN DETAILS 
C1: Soft to very soft, moderately weathered, blue gray, aphanitic 
ARGILLITE. Bedding extremely thin, high angle. Primary joint set 
parallel to bedding, very close, rough, planar, discolored, open. Secondary 
joint set perpendicular to bedding, high angie, rough, stepped, open, 
moderate. 


-BEDROCK- 


C2: Similar to above except secondary joint set vertical. 


104.0 | BOTTOM OF EXPLORATION 104.0 FT 
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Project CHARLES RIVER PLAZA ADDITION, CAMBRIDGE STREET, BOSTON, MA File No. 27194-000 
Client THE DAVIS COMPANIES Sheet No. 1 of 5 
Contractor GUILD DRILLING CO., INC. Start September 26, 2002 
re ; Finish October 1, 2002 
Casing | Sampier| Barrel Drilling Equipment and Procedures Driller K. Fisher 
Type HW Rig Make & Model: Dietrich D-50 Truck H&A Rep. _P.. Pope 
Inside Diameter (in.)} 4.0 Bit Type: Roller Bit Elevation 
; Drill Mud: None Datum 
Hammer Weight (ib.) 300 Casing: PW spun 21.5/HW driven 24.0/NW spun 89.9 Location See Plan 
Hammer Fall (in.) 24 Hoist/Hammer: Cat-Head Safety/Doughnut Hammer 
Pa E | £ S Gravel] Sand Field Test 
ay zc =| §|¢@ £ Visual-Manual Identification and Description wo! |] & ” 
= o~ |@2 =! > ” %| 3 ol =O] > 
ele |ee)| gel a. ae s|o/s|o} ef 8) 2] 2) s 
ee] he Eg |/Ea/ =| z-| 8 (Density/consistency, color, GROUP NAME, max. particle size’, SiclS} Sz Ef) | s 
Pt oO Bo ad = nt 2 structure, odor, moisture, optional descriptions, geologic interpretation) se] sel aki se} ag} 3& s 3 z 
0 Ey a I OES AE CS (RT EE SS CEN DR CE HR 
K—~ -ASPHALT- ptt ft 
0.3 -CONCRETE- 
0.5 
-VOID- 
(Ground Level of Parking Garage) 
5 4 
Q 
w 
] 
4 
< 
i 
nM 
Z 
a 
10 4 a 
3 > 
© | 10.5 -CONCRETE- 
Zz 
12.0) 
baal -VOID- 
(First Sublevel of Parking Garage) 
20 : 
Water Level Data Sample Identification Well Diagram Summa 
; Elapsed|___ Depth (ft.) to: Rod CLL} Riser Pipe Overburden (lin. ft. 
[ove [i oe ee (|e ae arena 
lof Casing| of Hole T Thin Walt Tube Filter Sand Rock Cored (lin. ft.) j9.5 
9/26/02 10.5 10.5 Dry U__Undisturbed Sample ahs Samples S15, C4 
7 é rou 
9/27/02 24.0 74.0 S Split Spoon 21 Concrete Boring No. B101 
9/30/02 G  Geoprobe Bentonite Seal 
Field Tests: Dilatancy: R-Rapid, S-Slow, N-None Plasticity: N-Nonplastic, L-Low, M-Medium, H-High 
Toughness: _L-Low, M-Medium, H-High Dry Strenath: N-None, L-Low, M-Medium, H-High, V-Ve igh 
SPT = Sampler blows per 6 in. ‘Maximum particle size (mm) is determined by direct observation within the limitations of sampler size (in millimeters). 


Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, inc. 
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om ~|F&l|S 3 Field Test 
Ze 2/8)? € Visual-Manual Identification and Description © My 
a eel fie:ie 4 gi ole) 2 
Q £i:o0/]> : : @ c 5 
Ey |£o = 21 3 (Density/consistency, color, GROUP NAME, max. particle size’, 8 = ae) 2 
5 ao | NO = p= z structuré, odor, moisture, optional descriptions, geologic interpretation) | 5° 25/2 z F 
20 I? ROTI (PME REMS AEP EES (CA | ee a ee ee ee 
0.0 -CONCRETE- 
|} + - 
17 $1 | 21.0 21.0 SP | Medium dense brown poorly graded SAND with gravel (SP), mps 20 30/40/20) 5 [5] Rit 
14 21.5 CL |\ mm, no structure, no odor, moist. OO NIH 
14 | SIA | 21.5 21.5 -FILL- 
18 8 23.0 Hard yellow brown lean CLAY (CL), mps<0.05 mm, no structure, no 
So odor, moist. 
5 $2 | 24.0 CL | Similar to above except stiff, with occasional blue gray mottling. 
6 24 | 26.0 
a) ..8 -MARINE DEPOSITS- 
8 
a eee eee 
fe eh et Se a se Sh eee ae eS Fines Ue Ces ie nee haem peared cue Be 
27.5 [ T r T | 
3 $3 | 29.0 CL | Medium stiff blue gray lean CLAY (CL), mps < 0.05 mm, occasional e N}| HH 
3 24 =| 31.0 fine sand seams, no odor, wet. 
30 3 
-+—— 
WOR| S4 34.0 CL | Medium stiff olive brown lean CLAY (CL), mps> 0.05 mm, occasional oo} N| H|H 
2 24 | 36.0 fine sand seams, no odor, moist. 
35 3 
|3 
-MARINE DEPOSIT- 
g WOR] S5 | 39.0 CL | Similar to above except very soft. 
ia yoy 24 =| 41.0 
sp 40 
oO 
en sion a 
2 
i=] 
3 
5 
3 
2 
2 
& wor| s6 | 44.0 CL | Similar to above. 
" 24 
5 WOH/ 18 46.0 
b 
6 |___.__+_— 
Oo 
Fs 
® 
oO 
$ 
a 
a 
a 
a 
ra 
a WOR/18" $7 | 49.0 CL | Similar to above. 
rs 
a ‘SPT = Sampier blows per 6 in. ?Maximum particle size (mm) is determined by direct observation within the limitations of sampier Bori ng No B101 
2 | WS5tE: soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, inc. 
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TEST BORING REPORT 


Visual-Manual Identification and Description 


(Density/consistency, color, GROUP NAME, max. particle size’, 
structure, odor, moisture, optional descriptions, geologic interpretation) 


Similar to above except medium stiff. 


-MARINE DEPOSIT- 


Similar to above except very soft. 


Similar to above except soft. 


Boring No. 


Gravel! Sand 


% Coarse 

| % Coarse 
% Medium 
% Fine 


|| % Fine 














Similar to above except medium stiff. 


-MARINE DEPOSITS- 


Note: Cobbles from 72.5 ft. 


Very stiff olive gray sandy lean CLAY (CL), mps 20 mm, no structure, 
no odor, moist. 


-GLACIAL TILL- 





‘SPT = Sampler blows per 6 in. "Maximum particle size (mm) is determined by direct observation within the limitations of sampier 


WOTeE: soit identification based on visual 
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Fieid Test 


| Toughness 
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Plasticity 
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*SPT = Sampier blows per 6 in. 








TEST BORING REPORT 


Visual-Manual Identification and Description 


(Density/consistency, color, GROUP NAME, max. particle size’, 
structure, odor, moisture, optional descriptions, geologic interpretation) 


Hard olive gray sandy lean CLAY (CL), mps 20 mm, no structure, no 
odor, moist. 


No recovery. 


TOP OF BEDROCK 87.5 FT 


Hard blue gray SILT (ML), mps 0.1 mm, no structure, no odor, moist. 
Sample consists of decomposed bedrock. 





-BEDROCK- 


SEE CORE BORING REPORT FOR ROCK DETAILS 





7Maximum particle size (mm) is determined by direct observation within the limitations of sampler 


WSTE- Soil identification based on visual-manual methods of the USCS as practiced b Haley & Aldrich, Inc. 
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HALEY & | Boring No. B1i01 
ALDRICH CORE BORING REPORT FileNo.  27194-000 
—— SheetNo. 5of 5 















































Drilling Recovery/RQD Well | Elev./ A 
Depth} Rate : Weath- | Dia- | Depth Visual Description 
(ft) | Min/ft | No.} (ft) | 1. % ering |gram| (ft) and Remarks 
| 
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS 
a es es Spun 3.0 casing to 89.0 ft. Advanced roller bit to 91.0 ft. Begin rock cor 
; C1 | 90.5 45 83 90.5 | \at 91.0 ft. 
95.0 u 13 C1: Very soft, moderately weathered, blue gray, aphanitic ARGILLITE. 
Bedding extremely thin, high angle. Joint sets difficult to determine becau 
of the poor quality of rock. 
: -BEDROCK- 
5 
4 
oe 2195.0) 45 | 75 C2: Similar to above. 
3 100.0] 0 0 
4 
4 
4 
4 
a 
100-4 1— so 4 . Cm 
C3; 100.0; 47 78 3 C3: Similar to above. 
> 105.0; 10 | 17 < 
nn 
é 
3 4 
< 
Q 
E 
; g 
4 
5 
2055 C4} 105.0) 55 92 C4: Similar to C1 except primary joint set parallel to bedding, close, rouy 
S 4 110.0; 36 60 planar, discolored, open. Secondary joint set vertical, moderate, rough, 
: stepped, discolored, open. 
q 4 
o 
g 4 
5 4 
5 
" 5 
6 
ed 110.0; BOTTOM OF EXPLORATION 110.0 FT 
6 
g 
3 
$ 
3 
E 
3 
a 
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Py 
=x 
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TEST BORING REPORT 
| Project CHARLES RIVER PLAZA ADDITION, CAMBRIDGE STREET, BOSTON, MA File No. 27194-000 
Client THE DAVIS COMPANIES Sheet No. 1 of 5 
Contractor GUILD DRILLING CO., INC. Start October 1, 2002 
Finish October 4, 2002 
q Casing | Sampler; Barrel Drilling Equipment and Procedures Driller K. Fisher 
Type HW Rig Make & Model: Dietrich D-50 Truck H&A Rep. _P. Pope 
pst : Bit Type: Roller Bit Elevation 
j Inside Diameter (in. : /8 s : 
| , (in.)) 4.0 13 2.0. | nen Mud: None Datu 
Hammer Weight (Ib. 300 Casing: PW spun 21.0/HW driven 24.0/NW spun 89.q Location See Plan 
Hammer Fall (in.) 24 Hoist/(Hammer: Cat-Head Safety/Doughnut Hammer 
j om Els rc) Field Test 
= Ze ~|£&) £ Visual-Manual Identification and Description w 
= a~|o=/ 2|8 | =& a1 ol = 
s aeoj;es)] sis c| 
a eE@ lea 2 2 8 (Density/consistency, color, GROUP NAME, max. particle size’, s|5 = 
| 8 Py a BS a $ ue 2 structure, odor, moisture, optional descriptions, geologic interpretation) zs 3 Fa ; 
q 0 eS a aS AS A A aA ee SS eS oS SG A SS SS A RE 
Se 
0.3 -CONCRETE- 
‘| 0.5 
-VOID- 
4 (Ground Level! of Parking Garage) 
i ‘| 
I : 
23) 
4 
4 
< 
ee 
“a 
i : 
q ] 
104 Fs | 
> 10.0 -CONCRETE- 
g 
5 ' Se 
© -VOID- 
; 2 ie (First Sublevel of Parking Garage) 
5 
: 
3 
3 
5 
o 
| 
‘ o 19.3 -CONCRETE- 
& 20 
9 Water Level Data Sample Identification Well Diagram Summa 
& Bl op ame |Elapsed| ___Depth (ft. to: © Open End Rod LTT] Riser Pipe Overburden (lin. ft.) 90.0 
g ate | Time Line (hr.j_ Bottom Boron! Water | CE] Screen fe 
. ‘tof Casinal of Hole| ““2*€" | T Thin Wall Tube Filter Sand Rock Cored (lin. ft.) 9.5 
3} 10/1/02 Dry | U Undisturbed Sample Cuttings Samples _S15, C2 
51 10/2/02 S Split Spoon ME rout : 
8 Concrete Boring No. Bi02 
2 { 10/3/02 G  Geoprobe SSS ___ Bentonite Seal 
+ Field Tests: Dilatancy: R-Rapid, S-Siow, N-None Plasticity. N-Nonplastic, L-Low, M-Medium, H-High 
F Toughness: _L-Low, M-Medium, H-High Dry Strength: N-None, L-Low, M-Medium, H-High, V-Very Hig 
8 SPT = Sampler blows per 6 in. ‘Maximum particle. size (mm) is determined by direct observation within the limitations of sampler size (in millimeters). 
3 Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. 
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TEST BORING REPORT 


Visual-Manual identification and Description 


(Density/consistency, color, GROUP NAME, max. particle size’, 
structure, odor, moisture, optional descriptions, geologic interpretation) 





Dense brown poorly graded GRAVEL with sand (GP), mps 20 mm, no 
structure, no odor, wet. 


-FILL- 


Very stiff olive brown lean CLAY (CL), mps<0.05 mm, stratified, 
occasional fine silt partings, no odor, wet. 


-MARINE DEPOSIT- 


Similar to above except medium stiff. 


Medium stiff olive brown Jean CLAY (CL), mps<0.05 mm, occasional 
silt partings, no odor, wet. 


Similar to above except medium stiff. 


Similar to above except soft. 


Similar to above. 


‘SPT = Sampler blows per 6 in. 7Maximum particle size (mm) is determined by direct observation within the limitations of sampler 
WOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, inc. 
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TEST BORING REPORT 





Visual-Manual Identification and Description 


(Density/consistency, color, GROUP NAME, max. particle size’, 
structure, odor, moisture, optional descriptions, geologic interpretation) 


Similar to above. 


-MARINE DEPOSIT- 


Similar to above. 


Very stiff olive brown lean CLAY (CL), mps 44 in., laminated, no 
odor, wet. 


Note: Pushing gravel piece. 


-MARINE DEPOSIT- 





Very dense olive brown poorly graded GRAVEL with sand (GP), mps 
40 mm, no structure, no odor, wet. 


-GLACIOFLUVIAL DEPOSITS- 





Hard olive brown lean CLAY (CL), mps<0.05 mm, occasional sand 
seams, no odor, wet. 


-GLACIOMARINE DEPOSITS- 





‘SPT = Sampler blows per 6 in. Maximum particle size (mm) is determined by direct observation within the limitations of sampier 
WStTE: Soil identification based on visual-manual methods of the USCS as practiced by Hale’ & Aldrich, Inc. 
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‘SPT = Sampler blows per 6 in. 


TEST BORING REPORT 








| Well Diagram 
Elev./Depth 
USCS Symbol! 


g7.0; JUL 


pieces. 





















Visual-Manual Identification and Description 


(Density/consistency, color, GROUP NAME, max. particle size”, 
structure, odor, moisture, optional descriptions, geologic interpretation) 


79.5| CL} Hard olive brown lean CLAY with gravel (CL), mps 20 mm, no 
structure, no odor, wet. Sample consists mainly of glacial till. Coarse 
fraction is Argillite fragments that are highly weathered. 


-GLACIOMARINE DEPOSITS- 


Similar to above. 


TOP OF BEDROCK 87.0 FT 





Very hard blue gray poorly graded GRAVEL (GP), mps 20 mm, 
bedding, no odor, wet. Sample consists of highly weathered Argillite 


-DECOMPOSED BEDROCK- 


SEE CORE BORING REPORT FOR ROCK DETAILS 


2Maximum particle size (mm) is determined by direct observation within the limitations of sampler 


WOE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, inc. 
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Boring No. Bi02 
CORE BORING REPORT FileNo. 27194-000 


Sheet No. 5of 5 
Well | Elev./ 


[Recovery/ROD! Weath- Depth Visual Description 
i ering (ft) and Remarks 
| SEE TEST BORING REPORT FOR OVERBURDEN DETAILS 
TOP OF BEDROCK 87.0 FT 
-BEDROCK- 


0 C1: Soft to very soft, moderately weathered, blue gray, aphanitic 
ARGILLITE. Bedding extremely thin, high angle. Primary joint set 
parallel to bedding, high angle, very close, smooth, planar, discolored, 
open. Secondary joint set high angle, close, rough, planar, fresh, open. 
Note: Sections of core are of a peanut butter consistency. 


C2: Similar to above except no peanut butter sections. 





-BEDROCK- 





99.5 BOTTOM OF EXPLORATION 99.5 FT 








NO WELL INSTALLED 
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FIGURE 4 


APPENDIX B 
Foundation Plans for the Charles/MGH Red Line Station 


From: Construction Drawings (2002). ““Charles/MGH Station, Red Line Accessibility and 
Modernization Project,” MBTA Contract No. A41CN01. 
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GENERAL 
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G4 


G6 
G7 


G8 


SOTHO COMMUN WEA Tie OF 


WORF SHALL CONEORM T% 
3 19g 


MASSACHUSETTS STATE 2 
CONTRACTOR SHAL! EXAMINE ARCHITECTURAL, MECHANICAL, PLUMBING ANC 
ELECTRICAL DRAWINGS FOR VERIFICATION OF LOCATION AND DIMENSIONS OF 
CHASES, INSERTS, OPENINGS, SLEEVES, WASHES, ORIPS, REVEALS, DEPRESSIONS, 
AND OTHER PROJECT REQUIREMENTS NOT SHOWN ON STRUCTURAL DRAWINGS. 


CONTRACTOR SHALL VERIFY ALL DIMENSIONS ON THE JOB. 
OPENINGS IN SLABS AND WALLS LESS THAN 12 INCHES IN DIAMETER ARE 


GENERALLY NOT SHOWN. OPENINGS SHOWN ON STRUCTURAL DRAWINGS SHALL NOT BE 
REVISED WITHOUT PRIOR WRITTEN APPROVAL OF THE DESIGN STRUCTURAL ENGINEER. 


OPENINGS IN SLABS, WALLS AND ROOF SLABS IN ADDITION TO THOSE SHOWN ON 
STRUCTURAL DRAWINGS SHALL BE INCORPORATED IN THE WORK AS REQUIRED BY THE 
ARCHITECTURAL, MECHANICAL, ELECTRICAL, AND PLUMBING CONTRACT DOCUMENTS. 


FOR INSERTS AND DETAILS FOR ELEVATOR EQUIPMENT SEE ARCHITECTURAL AND 
ELEVATOR MANUFACTURER'S DRAWINGS. 


DETAILS NOT SPECIFICALLY SHGWN SHALL BE SIMILAR TO THOSE SHOWN FOR THE 
MOST NEARLY SIMILAR SITUATION AS DETERMINED BY THE DESIGN STRUCTURAL ENGINEER. 


UNLESS SHOWN, NOTED OR REQUIRED ELSEWHERE IN CONTRACT DOCUMENTS, 
REQUIREMENTS NOTED BELOW SHALL APPLY. 





FOUNDATIONS 


FI 


F2 


F3 


F4 


F6 


F7 


F8 


NEW FOUNDATIONS SHALL CONSIST OF 8 INCH DIAMETER ORILLED MIN! PILES HAVING A 
MINIMUM AXIAL DESIGN CAPACITY (COMPRESSION AND TENSION) OF 50 TONS IN ACCORDANCE 
WITH THE CURRENT PROVISIONS OF THE MASSACHUSETTS STATE BUILDING CODE. 


THE CONTRACTOR SHALL INCLUDE IN HIS BID THE INSTALLATION OF TWO (2) 
GROUNDWATER OBSERVATION WELLS INSTALLED TO A DEPTH OF 20 FEET. EACH 


‘WELL SHALL BE INSTALLED AND READ PRIOR TO ANY OTHER CONSTRUCTION ACTIVITY 


AT THE SITE. SHOULD THE GROUNDWATER IN THE AREA OF THE SITE BE DEPRESSED 
MORE THAN 2 FEET FROM THE PRE—CONSTRUCTION LEVEL, THE CONTRACTOR SHALL 

INSTALL AND OPERATE A GROUNDWATER RECHARGE SYSTEM CAPABLE OF MAINTAINING 
THE GROUNDWATER AT THE PRECONSTRUCTION LEVEL AT ALL TIMES. 


THE CONTRACTOR SHALL RETAIN A REGISTERED PROFESSIONAL ENGINEER TO DESIGN 
A_LATERAL EARTH SUPPORT SYSTEM OF SUFFICIENT CAPACITY TO SUPPORT THE 


ORILLED PILES SHALL BE INSTALLED WITHIN A PLAN LOCATION TOLERANCE OF 3 INCHES 
FOR GROUPS OF 3 OR MORE AND 1.5 INCHES FOR ONE—PILE AND TWO-PILE UNITS. 
TOPS SHALL BE WITHIN 1 INCH OF THE CUT—OFF ELEVATIONS INDICATED ON 


DRAWINGS. 
INSTALL PILES ONLY IN THE PRESENCE OF THE SOIL ENGINEER REPRESENTATIVE. 


PROVIDE ALL DEWATERING AS REQUIRED TO ENSURE THAT NO FOUNDATION CONCRETE 
INCLUDING PILE CAPS SHALL BE PLACED IN WATER OR ON FROZEN GROUND. 


UNLESS OTHERWISE NOTED, FOUNDATION UNITS SHALL BE CENTERED UNDER 
SUPPORTED MEMBERS. 


MAINTAIN ALL EXCAVATIONS IN A DRY CONDITION BY SUMPING AS REQUIRED. 


CONCRETE 


Ct 


c2 


C3 


C4 


cs 


c6 


C7 


c& 


CONCRETE WORK SHALL CONFORM TO BUILDING youre UCTURAN Conchere Fe OCED 


CONCRETE {ACI 318-95) AND SPECIFICATIONS FOR STRUCTURAL CONCR 
BUILDINGS (ACI 301~—95). BOTH AS IN FORCE AND EFFECT ON THE EFFECTIVE DATE 
OF THE SSACHUS| STATE BUILDING CODE, 6TH EDITION, 1997. : 


CONCRETE SHALL BE CONTROLLED CONCRETE, PROPORTIONED, MIXED AND PLACED 
UNDER THE SUPERVISION OF AN APPROVED CONCRETE TESTING AGENCY. 
Sooo ee SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS OF 


Dre oe SHALL BE NORMALWEIGHT CONCRETE WITH A NOMINAL DRY DENSITY OF 
1 PCF. 


CONCRETE TO BE EXPOSED TO THE WEATHER IN THE FINISHED PROJECT SHALL BE 
AIR~ENTRAINED. SEE SPECIFICATIONS. 

THE USE OF CONSTRUCTION JOINTS WHERE SHOWN ON THE DRAWINGS 'S MANDATORY. 
OMISSIONS, ADDITIONS OR CHANGES SHALL NOT BE MADE EXCEPT WITH THE 


SUBMISSION OF A WRITTEN REQUEST TOGETHER WITH DRAWINGS OF THE PROPOSED 
JOINT LOCATIONS FOR APPROVAL OF THE DESIGN STRUCTURAL ENGINEER, 


JOINTS ARE NOT SHOWN, DRAWINGS SHOWING LOCATION OF 


WHERE CONSTRUCTION 
CONSTRUCTION JOINTS AND CONCRETE PLACING SEQUENCE SHALL BE SUBMITTED To 
THE DESIGN STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO PREPARATION OF THE 


REINFORCEMENT SHOP DRAWINGS. 
SIZE OF CONCRETE PLACEMENTS UNLESS OTHERWISE SHOWN SHALL BE AS FOLLOWS: 


MAXIMUM LENGTH MAXIMUM AREA 


A.) FRAMED SLABS 40 FEET 1600 SQ. FT. 
B.) WALLS SO FEET 
C.) CONCRETE ON STEEL DECK 60 FEET 3600 SQ. FT. 
0.) BEAMS 60 FEET 3600 SQ. FT. 








C9 CONCRETE SIAR SHAL: BE CAST so 
SAT ONO PCINT LESS THAN THAT 

CtG CONCRETE SLABS AND BEAMS SHALL EE CAST ALTERNATIVELY SG THAT ADJACENT 
SECTIONS ARE PLACED NO SOONER THAN THREE DAYS APART. 


C11 CONCRETE SHALL BE PLACED WITHOUT HORIZONTAL CONSTRUCTION JOINTS EXCEPT 
WHERE SHOWN OR NOTED. VERTICAL CONSTRUCTION JOINTS AND STOPS IN 
CONCRETE WORK SHALL BE MADE AT MIDSPAN OR AT POINTS OF MINIMUM SHEAR. 


Ci2 STRUCTURAL STEEL BELOW GRADE SHALL BE ENCASED 'N CONCRETE FOR RUST 
PROTECTION. COVER SHALL BE 2 INCH MINIMUM. 


C13 CONDUITS AND PIPES SHALL NOT BE PERMITTED TO BE EMBEDED IN THE 
CONCRETE SLAB. 

PRESTRESSED CONCRETE 

PC? FLOOR CONSTRUCTION SHAIL BE 4” MIN. THICK CONCRETE TOPPING ON 6” (NOMINAL) 
PRECAST, PRESTRESSED CONCRETE SLABS SPANNING TO STRUCTURAL STEEL ‘BCAMS. 


DEEP 


PC2 FLOOR DECKS SHALL BE SLOPED FOR DRAINAGE. 


PC3 PROVIDE DETAILED PRESTRESSED CONCRETE AND CONNECTION DESIGN IN 
ACCORDANCE WITH ALL APPLICABLE CODES. LATERAL SYSTEMS DESIGN INTERFACE 
WITH CAST~IN~PLACE WORK SHALL BE DESIGNED FOR FORCES ILLUSTRATED IN LOAD 


PATH DIAGRAMS. 


PC4 SUBMIT DETAILED PRESTRESSED CONCRETE AND CONNECTION DESIGN 
CALCULATIONS PRIOR TO PRECAST MEMBERS SHOP DRAWING SUBMISSION. 


PCS FABRICATION, TRANSPORTATION AND ERECTION OF PRESTRESSED MEMBERS SHALL 
CONFORM TO THE LATEST "PRESTRESSED CONCRETE IN: ” STANDARDS FOR 
PRESTRESSED CONCRETE PLANTS, IN ADDITION TO THE PROVISIONS GIVEN HEREIN. 


PC6 PRESTRESSED Meo ea? FABRICATOR_ SHALL PROVIDE ty gale 


DESIGN FOR ALL "SLAB R THE LOADS INDICATED ON PLANS. iGN 
COMPUTATIONS SHALL BE SUBMITTED TO THE DESIGN STRUCTURAL ENGINEER FOR APPROVAL. 


PC7 PRECAST PRESTRESSED CONCRETE SLAB DESIGN LOADS: 


(A) SUPERIMPOSED DEAD LOAD. 
(B) SNOW LOAD — MASSACHUSETTS STATE BUILDING CODE 30 PSF PLUS DRIFT. 


(C) LIVE LOAD — 100 PSF 
{D) FLOOR DIAPHRAGM LOAD 
(E) SEISMIC TENSILE AND COMPRESSIVE “DRAG—STRUT” LOADS 


(F) THERMAL AND MOISTURE VOLUME EFFECTS. 


PC8 CAMBER SLABS SO THAT A MINIMUM 1” OF CAMBER WILL REMAIN aFTER FULL 
LOADING AND AFTER ALL LOSSES HAVE OCCURRED. 
PC9 CONNECTION DETAILS ARE NOT EXCLUSIVE AND MAY BE ALTERED BY 
MANUFACTURER TO SUIT HIS STANDARD OF SUGGESTED DETAILS, PROVIDED THAT 
THESE STANDARDS SATISFY THE STRENGTH REQUIREMENTS THE PARTICULAR 
CONNECTION AND ARE SUBJECTED TO THE DESIGN STRUCTURAL ENGINEER'S APPROVAL 
PRIOR TO CASTING. : 
PC10 THE ERECTION CONTRACTOR SHALL SUBMIT HIS PLAN FOR ERECTION AND BRACING 
F PRECAST MEMBERS TO THE ENGINEER AND TO THE MBTA AND SHALL 
COORDINATE SUCH WORK WITH THE GENERAL CONTRACTOR. ALL SUCH PLANS SHALL 
BE SUBJECT TO THE APPROVAL OF THE ENGINEER AND THE DESIGN STRUCTURAL ENGINEER. 
ESSARY ERECTION BRACING AND 


HE SHALL PROVIDE AND BE RESPONSIBLE FOR NEC 
GUYING OF THE PRECAST MEMBERS UNTIL ALL FINAL CONNECTIONS HAVE BEEN MADE. 


PC11 MEMBERS SHALL BE LIFTED ONLY AT BEARING POINTS {N COMPLETED STRUCTURE. 
PC12 LIFTING AND HANDLING INSERTS SHALL BE DESIGNED FOR 100% IMPACT. 


PC13 THE PRECASTING CONTRACTOR SHALL FURNISH AND INSTALL INSERTS, ANCHORS, 
REGLETS, DOVETAIL ANCHOR SLOTS, WELDED PLATES, ETC., REQUIRED TO BE CAST 
INTO HIS UNITS, AND SHALL “SHOW SAME ON THE SHOP DRAWINGS. 


PC14 WELDED CONNECTIONS SHALL BE DONE BY CERTIFIED WELDERS. 


PC15 POWDER ACTUATED FASTENERS SHALL NOT BE USED FOR ATTACHMENT PURPOSES. 
EXPANSION TYPE INSERTS SHALL BE DRILLED. 


PC16 OPENINGS SHALL BE SHOWN ON THE PRECASTING FABRICATORS SHOP_ DRAWINGS. 
THESE OPENINGS MAY BE PLANT CAST OR CUT IN THE FIELD AFTER ERECTION BY 
THE PRECASTING FABRICATOR. TECHNIQUES FOR FIELD CUTTING SHALL_BE 
APPROVED BY THE DESIGN STR! RAL ENGINEER. HOLES THAT ARE TO BE FORMED 
BY DRILLING THROUGH THE TOPPING FROM ABOVE SHALL BE WEDGED AND SHORED FROM 


BELOW TO PREVENT SPALLING. 
PC17 ALL FIELD WELDS SHALL BE COATED WITH ZINC RICH PAINT. 












THE DESIGN STRUCTURAD PNGINTER 
OF PRE--STRESSED CONCRETE 
STRESSING, SHOWING PROFILES OF 
NG AND PLACEMENT OF THE 





SHOP GRAWINGS SHALL BE UHM 
ING ANE APERO FAL 












FoR Ce ; 
THE SHOP DRAWINGS SHALL DE THE 
TENDCNS, TENDON STRESSING DATA, AND MARK: 
TENDONS IN CONCRETE MEMBERS. 


THE STRESSING OPERATION SHALL NOT BEGIN UNTIL THE CONCRETE HAS REACHED 
THE REQUIRED COMPRESSIVE STRENGTH, IN ACCORDANCE W.TH PCI, 


PRESTR SED MEMBERS SHALL FAVE A MINIMUM 28 DAY ULTIMATE STRENGTH OF 


THE STRENGTH OF CONCRETE AT TRANSFER (F'Ci) SHALL BE AT LEAST 3750 PS), 


THE CONTRACTOR SHALL PROVIDE LIFTING DEVICES LOCATED IN THE MEMBER ONLY 
IN REGIONS WHERE THE MEMBER IS TO BE PERMANENTLY SUPPORTED. 


SHOP DRAWINGS SHOWING ALL INSERTS AND OPENINGS SHALL BE APPROVED = 
BEFORE FABRICATION. OPENINGS LARGER THAN 12” X 12" ARE SHOWN ON THE 

STRUCTURAL DRAWINGS. OPENINGS SMALLER THAN 12°” X 12” _(1.E., PLUMBING 

SLEEVES) HAVE NOT BEEN SHOWN, BUT MUST BE SHOWN ON THE SHOP DRAWING 

SO THAT THERE Wili. BE NO INTERFERENCE WITH STRAND OR REINFORCING. FIELD 

DRILLING OF PRESTRESSED MEMBERS WILL NOT BE PERMITTED EXCEPT FOR SMALL 

ANCHORS REQUIRING A HOLE NO LONGER THAN 1 INCH DEEP. 


REINFORCEMENT 


Rt 


R2 


R3 
(A) 


R4 


RS 


R6 


R7 


R8 


R9 


R10 WELDEO WIRE FABRIC SHALL LAP 6 INCHES OR ONE 


DETAILING, FABRICATION, AND ERECTION OF REINFORCEMENT, UNLESS OTHERWISE 
NOTED, SHALL CONFORM TO THE LATEST EDITIONS OF ACi “BUILDING CODE 
REQUIREMENTS FOR STRUCTURAL CONCRETE os ae), AND ACI “MANUAL OF 

STANDARD PRACTICE FOR DETAILING REINFORCED CONCRETE STRUCTURES 

(ACI-315)”. 

STEEL REINFORCEMENT SHALL CONFORM TO ASTM 615 GRADE 60 (YIELD STRESS = 60,000 PSI) 
AND SHALL BE EPOXY COATED UNLESS NOTED OTHERWISE. , 


WELDED WIRE FABRIC REINFORCEMENT: ASTM A185. 
PROVIDE WWF 2 X 2 — W1.4 X W1.4 (GALVANIZED) IN MIDDLE OF CONCRETE FILL 


FOR STAIRS 
PROVIDE WWF 4 X 4 — W1.4 X W1.4 (GALVANIZED AROUND ALL STRUCTURAL STEEL MEMBERS TO 
BE ENCASED iN CONCRETE, UNLESS NOTED OTHERWISE. 


PROVIDE AND SCHEDULE ON SHOP DRAWINGS, ALL NECESSARY ACCESSORIES TO HOLD REINFORCEMENT 
ECURELY IN POSITION: MINIMUM REQUIREMENTS SHALL BE: HIGH CHAIRS, “3'-0" ON CENTER 

S SUPPORT BAR ON: HIGH CHAIRS; SLAB BOLSTERS, 3°-0 ON CENTER. BRICKS OR CEMENT BLOCKS 
HALL NOT BE USED AS CHAIR SUBSTITUTIONS. 


MINIMUM CONCRETE COVER FOR REINFORCEMENT UNLESS OTHERWISE NOTED SHALL BE 
AS FOLLOWS: 


(A) UNFORMED SURFACES IN CONTACT WITH GROU! 
POSED TO WEATHER | ARILECAPS GRADE Bi 
(B) FORMED SURFACES IN CONTACT WITH GROUND 
D TO WEATHER(WALLS) 

{5 EXTERIOR SLABS 


MAXIMUM DEVIATION FROM THESE REQUIREMENTS SHALL BE 1/4 INCH FOR SECTIONS 
10 INCHES THICK OR LESS; AND 1/2 INCH FOR SECTIONS OVER 10 INCHES THICK. 


WHERE CONTINUOUS BARS ARE CALLED FOR, THEY SHALL BE RUN CONTINUOUSLY 
AROUND CORNERS AND LAPPED AT NECESSARY SPLICES OR HOOKED AT 
DISCONTINUOUS ENDS. LAPS SHALL BE CLASS C TENSION LAP SPUCE, UNLESS 


OTHERWISE SHOWN. 
WHERE REINFORCEMENT IS NOT SHOWN ON DRAWINGS PROVIDE cane IN 


ACCORDANCE WITH APPLICABLE TYPICAL DETAILS FOR MOST_ NEARLY Si 
SITUATIONS, AS DETERMINED BY THE DESIGN STRUCTURAL ENGINEER. IN NO CASE SHALL 


te] 
REINFORCEMENT BE LESS THAN THE APPLICABLE CODES. 


WHERE REINFORCEMENT IS CALLED FOR IN SECTION, REINFORCEMENT IS 
CONSIDERED TYPICAL WHEREVER THE SECTION APPLIES. 


REINFORCEMENT SHALL BE CONTINUOUS THROUGH ALL CONSTRUCTION JOINTS UNLESS 
OTHERWISE INDICATED ON THE DRAWINGS. 





IND . 
IEAMS,FRAMED SLABS)... «3 INCHES 





SPACING PLUS 2 INCHES, 
WHICHEVER IS LARGER, AND SHALL BE WIRED TOGETHER. 


R11 INSTALLATION_OF REINFORCEMENT SHALL BE COMPLETED AT LEAST 24 HOURS PRIOR 


TO SCHEDULED CONCRETE PLACEMENT. NOTIFY DESIGN STRUCTURAL ENGINEER OR HIS 
DESIGNATE OF COMPLETION AT LEAST 48 HOURS PRIOR TO SCHEDULED COMPLETION OF 


PLACEMENT OF REINFORCEMENT. 
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(Ex) ABANDONED) ° 
PEDESTRIAN |———". 
TUNNEL BELOW: z 


























: ih _—_|\(Bz) INTERCEPTING 
i ay | SEWER 4’-O"= 4'-6" 2 
\! 4 a 
; of 
yA fn 4 
Fi ne / 
/ ae aaa 
/ (fs) CRADE BEAMS BUILD INTERCRAL 
/ ‘W aC PILECAPS. REMOVE (Ez) 
GRADE BEAMS ABOVE (Be) PILECAPS. 
CUT (Bx) GRADE BE. LUSH WITH 
'TOP OF (Bz) PILECAPS. 
NOTES: 
1.) SEE DRAWINGS $2.1 & S2.2 FOR GENERAL NOTES. 
2.) SEE DRAWINGS $2.3, $2.4, S2.5 & S2.7 FOR TYPICAL DETAILS. 
3.) SEE DRAWING S3.1.1 FOR GROUND LEVEL FRAMING PLAN. Ben EE ee Nadi 





4.) PC1 ETC, DENOTES PILECAP TYPE. SEE DRAWING S2.4 FOR PILECAP (8: 
SCHEDULE AND DETAILS. 


5.) PILECAPS SHALL BE CENTERED AS FOLLOWS UNLESS NOTED OTHERWISE ON PLAN: 
AT STEEL COLUMN LOCATIONS PILECAPS SHALL BE CENTERED AT COLUMN GRID INTERSECTIONS. 


6.) 1TB1 ETC, DENOTES TIE BEAM. SEE DRAWING S2.5 FOR SCHEDULE. 
7.) SEE DRAWING S4.2 FOR FRAME ELEVATIONS. 
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8.) C1 DENOTES HSS 12.75x0.5 COLUMN. 
C3 DENOTES HSS 10x10x5/8 COLUMN. 


} | 
-uim 


24 DENOTES Wi12x58 COLUMN. : 
C5 BSENOTES HSS 8x6x9/16 INCLINED COLUMN. eee en , Lin: Consultants, ING. 
C838 DENCTES HSS 8%x6x9/16 INCLINED AND BENT COLUMN. See. : set at ee na 


8C1 ETC, DENOTES BUILT-UP COLUMN. SEE DRAWING S4.1 FOR DETAILS. 














9.) ®BPt ETC, DENOTES COLUMN BASE PLATE TYPE. SEE DRAWING S4.1 FOR DETAILS. KFYPLAN . 
10.) REFER TO DRAWING A1.4 FOR GEOMETRY/ORIGIN PLAN. 





